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Summary 
 
The objective of this Master of Arts thesis is to address the previous knowledge 
gap that existed with regards to the unwritten history of the Port Phillip lime 
economy. The particular focus of this thesis concerns the participating craft that 
helped to drive that economy, the types of craft and a number of shipwrecks 
concerning lime craft.1 To help address this gap the author found and carried out 
a partial excavation of an ex lime craft within the waters of Port Phillip. 
Considering the importance of the vessels that helped build what was then termed 
‘Marvellous Melbourne’, it is surprising that the subject had escaped the eyes of 
both historians and researchers.2 This thesis also explores the transportation of 
both shell lime and calcined limestone, over the waters of Port Phillip, by those 
previously mentioned craft. It is also reveals how significant the shell trade was as 
an early industry and the roles that both convicts and army personnel played in 
collecting sea-shells from within the waters of Port Phillip. Within the thesis is an 
exploration of the power structures with regards to the lime-cartels, which 
operated a hegemonic system, controlling both supply and pricing.  
  
                                                     
1
 Craft that operated in the lime trade within Port Phillip, but not necessarily built for the trade. 
They quite often carried general cargoes around Port Phillip, to supplement the owners’ income. 
2
 Graeme Davison, The Rise and Fall of Marvellous Melbourne, (Melbourne University Press, 1981 
reprint). 
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4
 Jonathan Were, A Voyage from Plymouth to Melbourne in 1839 (J.B. Were & Sons, 1964), pp. 
283, 285. 
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INTRODUCTION 
 
Introduction 
In the nascent colony of Victoria, there was carved out by entrepreneurial 
pioneers a maritime trade in the shipment of builders’ lime across the waters of 
Port Phillip. This was an important and financially rewarding trade, with the cost of 
a bushel of lime doubling during the gold rushes, when the price rose from one 
shilling in 1851, to two shillings by 1855.1 In some cases, up to 4.60 shillings was 
being charged for ‘unslacked lime’, in 1855.2 In general, small wooden cutters, 
ketches and schooners of less than 50 tons register, with an average of 35 tons 
transported the lime.3 They discharged their cargoes at Lime wharf (see figure 1 
below) situated near the centre of Melbourne, with the trade lasting approximately 
90 years.  
 
Figure 1. Lime wharf: annotated by Peter Taylor (State Library of Victoria 
[SLV]) 
                                                     
1
 Advertisement for lime from Geelong kilns, Geelong Advertiser (GA), January 30, 1851, p. 1. 
Advertisement for Mr Hayes Geelong lime merchant, GA, July 28, 1855, p. 1.  
2
 Advertisement for lime on the wharf, Melbourne, Argus (Ar), March 7, 1855, p. 8. 
3
 Harbor [sic] Master’s Office as part of the Victorian Ports and Harbors Department, Melbourne 
Register of Shipping (PHMRS), November  22,1856-March 21,1859, held by Public Records Office 
Victoria, series number VPRS 8005, consignment number P0001, unit 1. The total registered 
tonnage of vessels arriving at Lime wharf from February 1857 to October 1857 inclusive was 
tabulated and averaged out.  
2 
 
By 1849 the trade supported at least twenty-five vessels.4 The vessels and crews 
could be easily recognised by their distinctive white uniforms of lime dust.5 
Besides work carried out on the Eivion (see figure 2 below) and Joanna (see 
figure 3 on following page) information on these trading vessels was scarce and 
that which existed well dispersed throughout various forms of media. 
 
Figure 2. Vicki Richards working on Eivion (Jon Carpenter) 
 
 Understanding lime  
Burnt limestone or what is commonly known as builders’ lime had been a key 
resource for thousands of years. It can be purchased at the local hardware store, 
or a sand and cement supply yard. It would go totally unnoticed to the average 
lay-person, without a building-trade background. It is ubiquitous, but almost 
                                                     
4
 Domestic intelligence, article regarding the construction of a new Lime Boat Dock, Ar, February 
16, 1849, p. 4.  
5
 A.S., Town Sketches, The Yarra-Side Wharves, a description of contemporary scenes at 
Melbourne wharves that also described the white appearance of lime vessels and crew. 
Australasian, February 5, 1876, p. 8.   
3 
 
invisible. But that was not always so. It had been used since ancient times to build 
in brick or stone, or to plaster walls and ceilings. In order to turn the raw limestone 
into an item of monetary value, it had to be released from the ground by quarry 
workers, in pieces suitable for transport to the kiln, the stone was further reduced 
to the ‘weight of a brick’ before being loaded into the kiln.6 This involved pick and 
shovel work as well as the use in some instances the use of explosives whereby 
the stone was ‘blasted and worked out in blocks’.7 The dislodged limestone was 
then transported to a kiln and packed into a series of stratifications, forming 
alternate layers of limestone with wood and coal as a fuel source.8  
 
Figure 3. Joanna (Maritime Heritage Unit) 
The roasting process deprived the calcium carbonate (limestone’s main 
constituent) of carbon dioxide; calcining the lime.9 The product derived from the 
process of calcination was known by a variety of names such as rock lime, roche 
                                                     
6
 Local Industries no. II, The Lime Kilns, article that described the operations at Limeburners Point 
from quarrying to the burning of the limestone to create lime, GA, May 15, 1866, p. 3. 
7
 Ibid. 
8
 Ibid. 
9
 Jane Harrington, An Archaeological and Historical Overview of Limeburning in Victoria, (Heritage 
Council of Victoria, Victoria: 2000), p. 3. 
4 
 
lime or quicklime.10 They were all the same product. In its simplest form, the lime 
kiln was an open affair on flat ground and known simply as a ‘bush kiln’.11 It 
worked, but it was not a very efficient method for the production of good quality 
quicklime. As the industry grew brick lined kilns (see figure 4 below) were 
constructed, quite often cut into the side of a hill which facilitated the loading of 
fuel and limestone, from the top.12  
 
Figure 4. Lime kiln at Walkerville (John T. Collins, SLV) 
The resulting roche lime may have then been wetted to a point where an 
exothermic action occurred to convert it into slaked or slack lime; a finer grained 
material. This was done in the early period of the Port Phillip lime trade to reduce 
the chance of a fire aboard lime craft when transporting lime to Melbourne.13  
 
                                                     
10
 Ibid, Harrington, 3 citing Wingate, 114. M. Wingate, 1985, Small Scale Limeburning: A Practical 
Introduction, (Intermediate Technology, London, 1985). 
11
 Charles N. Hollinshed, Lime Land and Leisure: Peninsula History in the Shire of Flinders, (Shire 
of Flinders, Victoria: 1982), p. 185.  
12
 John Alexander, Nepean limestone, (The Nepean Historical Society Inc., Sorrento, Victoria: 
2001), p. 5.  
13
 Hollinshed, Lime Land and Leisure, p. 184.  
5 
 
Shell lime 
A different form of calcium carbonate abounded within Port Phillip, with sea-shells 
being harvested from the north end of Port Phillip, as early as 1837, and Geelong 
in 1838.14 This local resource formed a very early industry for Melbourne and 
Williamstown with ‘cockle shell dredgers’ collecting shells from the bed of the 
Yarra River. They also performed an unintentional service of clearing the river 
from ‘Williamstown to Melbourne’, allowing vessels of up to 180 tons to venture 
between the two settlements.15 To gain an understanding of the size and output of 
the trade in shell lime, large quantities were being offered for sale at the Ship Inn, 
Melbourne ‘in any quantity’.16 Vessels that participated in the local shell trade 
appeared to have been small open boats that were cutter rigged, varying between 
three, and up to ten tons.17 It is unfortunate, that without existing shipbuilder’s 
models, or plans, a wreck or surviving examples, information is somewhat limited 
on these vessels. Therefore, as an aid to understanding the craft involved in this 
aspect of the lime trade, researchers have to rely on advertisements, for such 
vessels, that appear occasionally in early Melbourne newspapers. One such craft 
being offered for sale was the Maria. The vessel was described as a cutter of 
‘about six tons burthen’ and was advertised as ideal for 'shelling’.18 
 
Early limeburning at Port Phillip 
Victoria’s early experiences with manufacturing quicklime from limestone began in 
1803 at the then southern New South Wales convict settlement of Sullivan Bay 
(Sorrento). Local limestone was collected and burnt by convicts to make mortar 
                                                     
14
 Government advertisement cautioning persons against collecting sea-shells for burning about 
the Geelong area, Port Phillip Gazette (PPG), December 22, 1838, p. 4.  
15
 Paragraph describing the good, but unintentional, work the cockle shell dredgers were doing in 
keeping the channel from Williamstown to Melbourne free of obstructions, Port Phillip Patriot and 
Melbourne Advertiser (PPP&MA), June 17, 1839, p 4.  
16
 Ibid, advertisement for shell lime to be supplied in any quantity, October 14, 1839, p. 5. 
17
 Article described the shortage of boatbuilders and other artisans at Port Phillip. It also 
mentioned that cutters of 3-5 tons traded to Geelong for shells and other cargoes, PPG, January 
5, 1839, p. 3.  
18
 W.H. Mortimer advertising the upcoming auction of the carvel-built boat Maria, PPP&MA, 
September 17, 1840, p. 3. 
6 
 
for the construction of stone chimneys.19 The inappropriate placement of the 
settlement led to its eventual abandonment and that of limeburning for some time 
too.  
It wasn’t until the establishment of Melbourne in the mid-1830s that limeburning 
was re-established; whereby in December 1837 convicts were directed to collect 
sea-shells for manufacturing quicklime.20 By the late 1830s limeburning had 
recommenced between Rye and Point Nepean: the area was generically known 
as the Heads.21 Some 30 kilometres to the northwest of the Point Nepean, 
limestone was discovered at Geelong, in late 1838.22 As further towns developed 
around Port Phillip, additional limeburning took place, and although there 
appeared to be no mention of the export of roche or slack lime from Queenscliff, 
limeburning was carried out in the area. 
 A limeburner’s house was at one time situated on Shortland’s Bluff and 
mentioned in sailing directions for Port Phillip.23 This helps to support the 
hypothesis that there had been a lime kiln at Queenscliff, and it had been further 
suggested that shells gathered from Shortland’s Bluff were the source of calcium 
carbonate, and burnt to produce lime.24 
 
The emergence of the Port Phillip lime craft 
In a commerce based society, a valuable resource such as lime had monetary 
worth. But to realise the value of that resource, it had to be transported to a 
central distribution location for on-selling to clients. Port Phillip, approximately 60 x 
                                                     
19
 Charles N. Hollinshed, Hollinshed citing John Pascoe Fawkner who was the son of a convict at 
the Sullivan Bay settlement, The Nepean Peninsula in the Nineteenth Century, The Victorian 
Historical Magazine, Vol XXVIII, December 1958, no. 4, p. 153, Royal Historical Society of Victoria.  
20
 Michael Cannon, editor in chief, Historical Records of Victoria, vol. 3 The Early Development of 
Melbourne 1836–1839, (Melbourne University Press, 1984), work undertaken by convicts to collect 
sea-shells with boat for lime production, p. 270.  
21
 Hollinshed, Lime land and leisure, p. 53.  
22
 Government advertisement regarding the recently discovered source of sea-shells for burning, 
within the Geelong district, PPG, December 22, 1838, p. 4.  
23
 Colonial Secretary’s Office, Buoys at Port Phillip, Lower White Beacon, sailing directions for Port 
Phillip that contained information regarding buoys and beacons. It described a limeburner’s house 
on Shortland’s Bluff (Queenscliff), Geelong Advertiser and Squatters Advocate (GA&SA), July 2, 
1845, p. 6.  
24
 Peter Ferrier, interview by author, Queenscliff, Victoria, September 2016, discussed sources of 
lime and stone at Queenscliff used to construct early stone lighthouse on Shortland’s Bluff.  
7 
 
60 kilometres to the extremes (see figure 5 below), formed the logical link in the 
distribution chain.  
This was axiomatic, to the pioneers, as there was no reliable or practicable road 
system in place, with creeks and swamps impeding the progress of bullocks and 
drays overland, on the eastern side of Port Phillip.25 Therefore, a variety of small 
trading craft were utilised. The lime craft were constructed of timber and rigged as 
cutters or sloops (one mast), schooners (two or more masts) or ketch rigs (two 
masts).26 They were part of an enclosed trading system, with no need to leave the 
waters of Port Phillip, making the trade ideal for the smaller type of craft, with 
vessels of less than six tons participating. 
 
Figure 5.  Port Phillip showing areas of limestone [shaded] (Peter Taylor) 
                                                     
25
 George Gordon McCrae, McCrae described how poor the road conditions were between 
Arthur’s Seat and Melbourne in the winter time. This was during the early settlement of the eastern 
shores of Port Phillip, The Victorian Historical Magazine, vol.1, January 1911, no. 1, p. 17, The 
Historical Society of Victoria.  
26
 Ibid, McCrae described the types of vessels involved in the lime trade to the Mornington 
Peninsula during the 1840s, p. 17. 
8 
 
From the point of delivery at Lime wharf in Melbourne the distribution chain 
continued with horse and cart delivery of the product to lime merchants and timber 
yards around the city. Facilitating the distribution of lime were businessmen with 
an eye to profit through a network of independent and cartel controlled vessels. 
These players were, for a period of time omnipresent in the trade, applying 
hegemonic tactics to control supply and distribution. With command of the trade 
there was little chance of the small-time operator having access to, or control of, 
the source material. Tactics practiced by lime merchants, such as William Blair, 
included buying up land on the Mornington Peninsula, for the limestone resources 
present. By doing so he could restrain his local competition.27 This cartel 
behaviour also occurred at Limeburners Point where the big operators such as 
Blair and his cohorts bought up quarry leases, but did not necessarily work them. 
That way they were able to control supply, and thereby maintain high margins, 
such was the demand for this vital product.28  
 
Fire and other catastrophic events 
The potential fire hazard of calcined lime required that it be kept separate from a 
source of water, to avoid a possible exothermic reaction between the two 
materials (as occurs when rock [roche] lime is wetted [slaked]). The reaction was 
enough to set a vessel on fire, with at least twelve fires occurring during the 
second period. Smothering was one of the few ways to extinguish a lime fire, as 
happened aboard the schooner John McDouall Stewart, in August 1886. The fire 
was extinguished with ‘loose lime’.29 For the very reason that lime could combust 
when wet, the vessels were required to be water-tight, with enclosed decks.30 
However, it would appear that the trade carried its fair share of risks from weather 
(blown ashore in a storm), to fire and capsizing. These events may have occurred 
whilst under-ballasted, overloaded, or caught on a lee shore in strong winds. 
Insurance companies, if possible, avoided insuring vessels involved in the trade. 
                                                     
27
 Hollinshed, Lime Land and Leisure, p. 35.  
28
 News of the Day, Mr Wirscher was making application for lease of kiln site at Limeburners Point, 
claiming a monopoly held by the two main operators kept the price of lime high, Age (Ag), March 3, 
1870, p. 2.  
29
 Fire on Board Lime Ship, harbour master extinguished lime fire on John McDouall Stewart with 
loose lime, Ag, August 31, 1886, p. 6.  
30
 Alexander, Nepean limestone, p. 8.  
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This meant that the craft quite often sailed under the owner’s risk and were 
uninsured.31  
 
Disappearing forests  
Quarrying and limeburning by their very nature were intrusive operations that 
modified the local landscape. In particular, the countryside surrounding the 
Nepean Peninsula was heavily affected with timber for limeburning becoming 
scarce as it took ‘one ton of firewood to burn one ton of lime’.32 The ratio of wood 
to lime thereby suggests that thousands of tons of wood had to be cut each year 
to sustain the industry. Maintaining the Limeburners industry was so important 
that in June 1853 the Colonial Secretary’s Office proclaimed an area starting 2.5 
kilometres west of Arthur’s Seat, commencing at ‘Parmeal Creek’ and continuing 
‘to Point Nepean’ be set aside as a timber reserve. The land was for the exclusive 
use of limeburners whereby others were banned from cutting timber within the 
specified zone.33 As the indigenous timber was cut down and burnt in the local 
kilns tea-tree became prominent with it rapidly dominating parts of the landscape 
and preventing regrowth of ‘she-oak, moonah and banksia’.34  
 
Melbourne Gas Works 
Like many ‘mushroom’ cities of the era, nineteenth-century Melbourne was home 
to speculators and entrepreneurs with an eye to profit.35 There were various city 
improvement and money-making schemes being floated on a regular basis, with a 
new gas plant to supply gas for lighting the city streets being one of them. London 
                                                     
31
 Dromana, uninsured lime craft Maria ashore at Dromana, South Bourke and Mornington Journal, 
August 28, 1878, p. 3.  
32
 Land Selection at Little River, dispute over common land reserve and access to firewood for 
residents and limeburners. The main point being the employment of at least 30 families associated 
with the cartage of timber to the kilns, GA, April 17, 1871, p. 3.  
33
 W. Lonsdale, Colonial Secretary’s Office, Description of a Reserve for Timber for Limeburning 
purposes situated in the vicinity of Point Nepean, Victoria Government Gazette (VGG), no. 33, 
June 15, 1853, p. 834.  
34
 Alexander, Nepean limestone, p. 14.  
35
 E. Daniel & Annette Potts, A Yankee Merchant in Goldrush Australia: Letters of George Francis 
Train 1853–1855, (William Heinemann Australia Pty. Ltd, 1970), p. 15. Train, in one of his letters to 
the Boston Post, in 1853, used the term ‘mushroom city’ to describe the almost instantaneous 
nature of the growth of Melbourne. 
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and other major cities in the United Kingdom had gas lighting since the early 
1800s.36 It was therefore of little surprise that there was demand for this modern 
technology, in a buoyant Melbourne. In its simplest form gas was extracted by 
heating coal in a retort to release the hydrocarbons contained within (see figure 6 
below). The gas product was siphoned off, cleaned off with lime, and confined 
within a large gas holder; it was then distributed to customers via a gas pipe 
network. This technology was of great importance bringing modern development 
to Melbourne with gas lights illuminating the streets. The gold rush town was 
becoming something more than a provincial village, and a precocious sister to 
Sydney.  
 
Figure 6. Melbourne Gas Works retort (SLV) 
                                                     
36
 Ray Proudley, Circle of Influence – A History of the Gas Industry in Victoria, (Hargreen 
Publishing Company in association with Gas and Fuel Corporation of Victoria, 1987), p. 3.  
11 
 
The two periods of the lime economy 
The operation of the lime trade on Port Phillip can be divided into two distinct 
eras: a first period that existed before the Victorian gold rushes of late 1851 
(1836–1851), and the second period that encapsulated the development of 
Melbourne as a metropolis (1852–1921). The cutter rig dominated the first, whilst 
the two-masted schooner or ketch rigs were the most popular during the second. 
The second phase lasted until what appeared to be the final sea-shipment of lime, 
carried by the ketch Eivion, in 1921.  
 
The decline of the lime craft 
After a number of years of market dominance, competition from other lime 
sources appeared on the market. This competition applied pressure on the limited 
and available resources at the two main supply centres at Limeburners Point and 
the Heads district, with both areas contracting with their output of lime, by the late 
1880s. It was during the 1850s that railways began developing in Victoria with the 
first line opening up between Melbourne and Port Melbourne, in June 1854.37 In 
1857 a further line was opened between Williamstown Junction and Geelong.38 
This serviced a new source of lime at Duck Ponds, near Lara, in the early 
1860s.39 With the refinement of the marine steam engine, paddle and screw 
steamers saw service in Victoria, with the small paddle steamer Aphrasia 
commencing a regular service to Geelong in 1841.40 It would eventually come to a 
point where sail and steam would have to go toe-to-toe in the pursuit of cargo 
across the waters of Port Phillip.  
 
 
 
                                                     
37
 Melbourne, From Our Own Correspondent, paragraph regarding the first trip on the first steam 
railway in Victoria, between Melbourne and Sandridge, Mount Alexander Mail, June 10, 1854, p. 2.  
38
 Railways of Victoria, Lines Open for Traffic, table of railway lines within Victoria showing year of 
commencement, up to 1876, Ar, September 11, 1876, p. 9.  
39
 Town Talk, paragraph mentioning the distribution of Lara lime via the railway throughout 
Victoria, GA, October 2, 1878, p. 2.  
40
 Jack Loney, Bay Steamers and Coastal Ferries, (A.H. & A.W. Reed Pty Ltd, Frenches Forest, 
NSW: 1982), p 16.  
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Primary research question 
Now that an introduction to the lime economy of Port Phillip has been made it is 
time to state the primary research question of the author, with regards to this 
thesis.  
What caused the demises of both the vessels and the Port Phillip lime economy?  
The primary aim of this thesis is to answer that question through presenting an 
understanding of the history of the vessels, industry, operators and mitigating 
factors. 
 
Summary  
This introduction has provided an overview of the lime economy within Port Phillip. 
It provided the reader with a representation of how the business commenced and 
of those involved.  
Since there is now a basic understanding of the lime trade signalled in this 
introduction, it is appropriate to first look at the methodology that was undertaken 
in order to achieve the objectives of this thesis.  
13 
 
Chapter 1. METHODOLOGY 
 
Research aims 
The primary objective of this thesis is to comprehend the diversity and numbers of 
craft used to transport lime, and understand why the industry and the participating 
vessels ceased to operate, within the confines of Port Phillip.  
 
Methods approach 
The thesis takes a mixed methods approach, within the frameworks of 
historiography and maritime archaeology.  
 
Search for a case study 
In order to more fully understand the type of craft that participated in the lime 
trade, searches were undertaken for a subject vessel within the waters of Port 
Phillip. The primary criteria for a craft, to be selected, included a significant 
contribution to the lime trade.  
 
Search methodology 
The search methodology used to search for a site included: 
 Side-scan sonar. 
  Google Earth. 
 
 
Fieldwork 
Fieldwork was undertaken at the wreck discovered off Safety Beach, with hand-
fanning to expose elements of the site. The keelson was uncovered and a timber 
sample taken for analysis. Further fieldwork was undertaken whereby a sides-
scan search for the wreck of the Water Witch, was conducted within Port Phillip. 
14 
 
Resources used for lime trader database 
The research resources used to establish a database of vessels that participated 
in the lime trade included: 
  Local, state and national newspapers accessed through Trove, at the 
National Archives of Australia.1 
  Shipping arrival and departure ledgers held by the State Archives of 
Victoria.2 
  Marten Syme’s three volume set of shipping arrivals and departures for 
Victorian ports.3 
 Robert Leek’s four volume set regarding sail traders of Port Phillip.4 
 
Database 
A database concerning vessels that participated in the lime trade was established. 
That data was used throughout this thesis. The database will form a separate 
publication, at a later date. 
 
Estimating quantities of lime consumed 
Lime was used for a number of purposes throughout Victoria. As a method of 
estimating the quantities used, as an end-product, an examination was 
undertaken into the consumption of lime by Melbourne gas companies. This 
research was achieved by studying annual reports and receipts for lime delivered.  
The quantity of lime consumed by the building industry was also considered.  The 
production data concerning bricks was used to estimate the volume of lime 
required to lay these. This was achieved by calculating the weight of lime required 
to lay a certain number of bricks, at a ratio of three parts sand to one part lime. 
1
trove.nla.gov.au/newspaper/search?adv=y 
2
 Harbor [sic] Master’s Office as part of the Victorian Ports and Harbors Department, Melbourne 
Register of Shipping (PHMRS), November  22,1856-March 21,1859, held by Public Records Office 
Victoria, series number VPRS 8005, consignment number P0001, unit 1. 
3
Between 1984 and 2006, historian Marten Syme produced his seminal three volume set of 
arrivals and departures for Victorian ports: vol. 1, 1984, vol. 2, 1987 and vol. 3, 2006. 
4
Robert Leek, Sail Traders of Port Phillip and Victoria: volumes 1 – 4. (Scuttlebutt Press, Newport, 
Victoria), vol. 1, 2008, vol. 2009, vol. 3, 2010, vol. 4, 2011. 
5
 Lloyd’s Register of British and Foreign Shipping: Rules and Regulations 1875, (Lloyd’s, Cornhill, 
London 1875), 
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Carrying capacity of vessels 
Determining the average capacity of a vessel, in relation to its tonnage, was 
achieved by collating various forms of data, derived from newspapers, as well as 
arrival and departure data. This was derived from both primary and secondary 
sources.  Where it was shown the vessel and the quantity of lime delivered, the 
accompanying figures were averaged out over a number of craft, of varying 
tonnages. This data provided further traction as was then possible to estimate the 
volume of material shipped, with regards to individual vessels. 
 
Methods of determining sizes, and, or tonnages 
A set of rules and regulations was used to compare objects from the Safety Beach 
site wreck to estimate its tonnage.5 A formula from Rick Bullers’ 2006 Master’s 
thesis was used to estimate the size of the Safety Beach site’s keel and keelson.6 
 
Port Phillip wind and weather conditions 
The dominant wind and weather conditions that operated on Port Phillip were 
analysed through a study of a 1927 Ports and Harbours sailing directory. This 
provided summer and winter winds, their frequency and strengths.7 
 
Summary  
The overview has explained the methodology undertaken to complete this thesis, 
whereby the literature surrounding the lime trade will be examined next to expose 
where the gaps previously existed, within the knowledge base.  
 
6
 Quality Assured Shipbuilding in Colonial South Australia and Tasmania, Flinders University 
Maritime Archaeology Monograph Series, (Flinders University Department of Archaeology, 2006). 
7
 General Notice to Mariners: Respecting: Navigation in Victorian Waters (Department of Ports and 
Harbours, Melbourne, 1927) 
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Chapter 2. LITERATURE REVIEW 
 
Introduction 
The previous historiographical approach to the study of Port Phillip was to cast a 
wide net. Authors have attempted to cover too much, in too little space, to do 
justice to the individual facets of the various maritime trades that had operated on 
Port Phillip. This literature review reveals that some of those previous efforts are 
lacking in the rigour required to fully understand, the Port Phillip lime economy. 
Without any (apparent) substantial literature previously produced by historians, 
understanding the complexity of the small craft that participated in the Port Phillip 
lime economy over a period of nine decades needs to be addressed. Although 
these vessels were intrinsically important to the movement of this basic building 
material across the waters of the port there had been very little written to describe 
the craft as a group, or groups. A number of archaeological reports have been 
produced on the lime kilns at Geelong and the Mornington Peninsula. From these 
there is presented an understanding of the kilns and the processes involved in 
burning lime through the literature.  
Both sail traders and lime producers were each, in their own way, part of the 
industry and in the strictest sense one could not have operated without the other; 
it was a binary relationship of needs. That sense of understanding these 
relationships is missing from the literature. Previously the topic had been 
approached, by authors, as adjunct to the broader history of Port Phillip, and not 
as a pure history of the lime economy.  
There are a number of examples within the local literature where the lime trade 
failed to be mentioned, in any degree. In the mid to late 1970s two well-known 
Melbourne authors, each wrote a broad-based book on the maritime history of 
Port Phillip: Port Phillip Panorama, by John Noble (1975).1 The second was 
Through the Rip, by Wilson Evans (1978).2 It was surprising, given that there 
would have been people who had either observed the trade first hand, or who had 
                                                     
1
 Wilson Evans, Through the Rip: Ships and Seamen of Old Port Phillip, (Rigby Ltd. Adelaide, 
Sydney, Melbourne, Brisbane and Perth, 1978). 
2
 John Noble, Port Phillip Panorama, (Hawthorn Press, Melbourne, 1975). 
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worked in the trade out of Rye, had been ignored. Whether the authors knew of 
the importance of Port Phillip lime craft to the development of Melbourne, or 
considered them not interesting enough for inclusion, both failed to make any 
mention of the lime vessels, or the trade.  
To carry out this literature review a study of existing formal documentation that 
related to the intra-Port Phillip lime trade was undertaken. This was achieved by 
examining a select number of published and unpublished reports, articles and 
book chapters.  
 
George Gordon McCrae 
One of the first people to write of the lime trade from a first-hand perspective was 
George Gordon McCrae whose surname lends it name to the town on the 
Mornington Peninsula. McCrae was an early resident of the Mornington 
Peninsula, who arrived with his mother Georgina in 1841; Georgina’s husband 
had previously immigrated in 1839. McCrae wrote a piece titled ‘Early settlement 
on the eastern shores of Port Phillip’ for the Victorian Historical Magazine in 
1911.3 McCrae reminisced about the history of the Mornington Peninsula. He 
described in the broadest terms a limited history of the early lime trade to the 
southern lime burning areas located between Rye and Port Phillip Heads. A great 
deal of general history was covered and although interesting it only described one 
vessel by name, the Jemima. There was no other information provided except as 
much to describe the vessel as being a cutter, and that it operated in the lime 
trade. There was no mention, or description of its master or owners; the amount of 
lime carried or the frequency of lime cargoes taken on board for Melbourne. 
McCrae did state that there were approximately 40 vessels operating in the lime 
trade at one time, but it would appear they were not all permanently employed 
transporting lime. After a number of reviews and rereads, there are obvious 
deficiencies in the text. Some of these concern the lack in-depth analysis of the 
vessels, even to such an extent as the names of the craft and their associated 
owners. Although there are first-hand accounts from McCrae, there was an 
                                                     
3
 McCrae, The Victorian Historical Magazine, vol.1, January 1911, no. 1, of particular interest are: 
pp. 17–18.  
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opportunity lost by not covering the subject matter from a person who was there, 
near the beginning. Therefore, there were significant knowledge gaps in this 
article. 
 
Olaf Ruhen 
A second maritime historian who attempted to document some history of the Port 
Phillip lime trade was Olaf Ruhen, in his book on the history of the Port of 
Melbourne.4 The book was a broad-based history of the Port of Melbourne 
including a number of paragraphs relating to lime trading vessels. The craft 
involved were lightly treated with what appears to be information gained from 
George McCrae’s previous article published in the Victorian Historical Magazine of 
1911 as well as letters of McCrae published in the same magazine, in July 1940.5 
Another reference used was a feature article by Charles Hollinshed on the history 
of the Point Nepean Peninsula during the nineteenth-century. This was published 
in the December 1958 edition of the Victorian Historical Magazine.6 Besides the 
two cutter rigged vessels Jemima and Delaware, erroneously described as 
schooners, there was nothing concerning the identification of other vessels 
involved. Lacking from the chapter too were the variations in dimensions and 
tonnages, or the particular type of vessel that were in vogue during different 
periods of the lime economy. The shelling aspect of the trade was given a brief 
mention, inasmuch as sea-shells were burnt for lime, but no reference to the 
shelling craft employed to dredge and collect sea-shells. In most respects the 
relative paragraphs of Ruhen’s book appear to have been a paraphrasing of 
McCrae and Hollinshed, which is evident by the absence of any reference to the 
Geelong lime trade. Within the text were extensive gaps in the knowledge base of 
the vessels, their owners, construction techniques and which particular colony the 
vessels were built in.  
 
                                                     
4
 Olaf Ruhen, Port of Melbourne: 1835–1876, (Cassell Australia, Ltd., 1976), pp. 27–28.  
5
 Charles Daley, Arthur’s Seat in the Forties, The Victorian Historical Magazine vol. XXIII, July 
1940, (The Historical Society of Victoria), Daley citing letters of George McCrae, p. 60. 
6
 Charles N. Hollinshed, The Victorian Historical Magazine, Vol XXVIII, December 1958, no. 4, 
(Royal Historical Society of Victoria), pp. 145–204.  
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Charles Hollinshed 
Hollinshed addressed, to some degree, the history of the Mornington Peninsula 
lime economy,  with his 1982 book Lime Land and Leisure — Peninsula History in 
the Shire of Flinders.7 Over a period of time Hollinshed carried out a great deal of 
oral history research to reconstruct the history of the Mornington Peninsula. 
Chapter two was termed ‘Settlement’; in particular, the subsection titled ‘Lime’ 
focused on the lime industry that had operated between Rye and the Heads. This 
was covered in some detail, with maps showing locations of various lime kilns at 
the main centres of activities, between Portsea and Rye. However, this was but a 
small amount of space dedicated to such an important industry. Loading 
operations, off the beach, were described, with Hollinshed finding that it was the 
same process undertaken at the Geelong kilns.  
A total of 22 lime craft were mentioned as having involvement in the trade. 
However, there were a number of misspelt names of lime vessels: Aerial, Avian, 
Figit and Zella (Ariel, Eivion, Fidget and Zillah). There were no references or 
footnotes to help with interpretation, or where original source information was 
gathered. Although there were 22 vessels mentioned there were no register 
details of the vessels with tonnages and dimensions. There were no details 
regarding the ultimate history of the vessel, and whether they were wrecked, sold, 
or broken up. Even the owners at the time of their participation were absent from 
the literature. There were three paragraphs that directly related to lime carrying 
vessels that operated in the trade on the Mornington Peninsula.  
It was also unfortunate that when the sail traders were mentioned there were no 
time frames attached to each, or any of the craft. When did they participate? Who 
were the owners of the craft? What happened to cause the demise of the lime 
craft? There were so many unanswered questions, that it was clear that there was 
a need to explore them in much greater depth to gain a better understanding of 
the operations and procedures of the lime craft that participated in the intra-Port 
Phillip lime trade. 
 
                                                     
7
 Charles N. Hollinshed, Lime Land and Leisure: Peninsula History in the Shire of Flinders, (Shire 
of Flinders, Victoria: 1982). 
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Historical Records of Victoria: 1835–1840 
Although not specifically connected to the lime trade, the series Historical Records 
of Victoria provided useful information regarding early sources of limestone and 
sea-shells, within the Port Phillip District (1835 –1840).8 In the series, excerpts 
had been taken from original government reports that described the number of 
man-days occupied with collecting shells from the ‘beach’, for calcining. It also 
mentioned limestone resources located at Lara (northern Corio Bay) and Point 
Nepean. Also described was the fact that at different times both convicts and army 
personnel were tasked with collecting shells, making use of government boats for 
the process. What was not described were the types of boats used, their methods 
of propulsion, or whether that method was sail, oars, or both. Were they ships’ 
gigs, whaleboats or some other type? Lastly, what were the crewing 
arrangements, the number of personnel participating and the volume of material 
collected? After reading the reports it became evident that a thorough 
interpretation of this early industry was (unfortunately) absent from the literature.  
 
John Alexander 
Lastly, was the book Nepean Limestone, by John Alexander. It was first published 
by the Nepean Historical Society in 1994, with a revised edition produced in 
2001.9 This compact publication provided a general coverage of lime craft, without 
describing specifics of vessels, apart from a broad statement of them being ‘all 
fore and aft rigged schooner, ketches or cutters of 30–40 tons’. There were no 
specific lime craft named that may have provided more technical data in the form 
of timber types used, or construction techniques. It did not explore the subject 
matter with any intensity, or at a level above that of a general interest text. 
Although an interesting, compact, broad-spectrum history of the limestone 
industry on the Mornington Peninsula there were obvious gaps with regards to 
                                                     
8
 Historical Records of Victoria, vols. 1–7. 
9
 John Alexander, Nepean limestone, (The Nepean Historical Society Inc., Sorrento, Victoria: 
2001). 
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new knowledge of the lime-traders that operated during the nineteenth and early 
twentieth-centuries.  
Having considered the literature related to the lime trade and the vessels that 
participated in it. It is now time to turn to a series of published and unpublished 
reports from Heritage Victoria, National Trust of Australia (Victoria), the University 
of Melbourne and the journal of the Australian Society for Historical Archaeology. 
These works were reviewed to see whether they revealed new information not 
contained within the book literature.  
 
Jane Harrington 
Jane Harrington is a name that appears frequently with internet searches 
conducted into the limeburning industry of Victoria, including inland and coastal 
kilns. It was therefore worthwhile studying Harrington’s report, as she carried out 
detailed study that displayed her depth of knowledge of the industry and calcining 
processes, as a whole.   
Harrington’s 1996 paper discussed two distinct areas of lime trading operations, 
within Victoria: Waratah Bay and within Port Phillip. The Walkerville kilns and the 
vessels that traded to the port were of interest, but outside the scope of this thesis 
which deliberately concentrated on the intra-Port Phillip lime trade craft. 
Harrington mentioned that at least 18 vessels had been involved, or operated as 
lime craft over a period of time. Seven were specifically described: ‘Childe Harold, 
Adieu, Barbara, Joanna, Result, Victoria and Harriet’; these vessels were 
described as being wrecked within Port Phillip. Also discussed were the linkages 
between shipowners, kiln operators and the master mariners who skippered the 
craft.  
The wreck of the Joanna was discussed but vessel specifics and ownership 
details were non-existent, as were construction details and timber analysis details, 
of wreck sites. No mention was made about the shell lime trade and the vessels 
that participated, or collection methods used. As such these deficiencies left a 
large gap in the historical record of the types of vessels, construction techniques, 
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places of origin, the number of vessels that participated and construction timbers 
used, within the fleet of intra-Port Phillip lime traders.  
The demise of the lime trade was described, but without great detail. Increased 
shipping costs and the encroachment of the railways was suggested as a reason, 
but this would hardly be causative of the complete demise of the lime craft that 
operated between the Mornington Peninsula, Limeburners Point and Melbourne. 
The common use of cement was also put forward as one of the main reasons for 
the disappearance of lime, but as lime is one of the two main constituents of 
cement it appeared to be a partial answer to the disappearance of the craft.  
 
Chris Nelms 
An unpublished report titled The Lime and Cement Industry of Victoria was 
produced by Chris Nelms in 1985.10 The report employed another broad brush 
descriptive approach to the lime industry. Nelms  mentioned the names of 20 lime 
craft used in the Port Phillip trade, but appeared to rely heavily on Hollinshed for 
much of his data, and it was mostly a paraphrasing of his work. A table listing the 
type of vessel, owner and master (where known) of eight lime craft appeared in 
the text; however, without reference to where the information was derived. It also 
failed to mention at which point in time the various owners had a particular craft; 
as lime craft were bought and sold on a semi-regular basis. Although interesting, it 
provided nothing new with regards to the intra-Port Phillip lime trading vessels and 
systems that were not already provided by Hollinshed in his Lime, Land and 
Leisure. 
 
Reports produced for the National Trust of Australia (Victoria) concerning 
Limeburners Point Geelong were read to see if they provided a significant 
contribution to the understanding or new knowledge about the intra-Port Phillip 
lime traders.  
 
                                                     
10
 Chris Nelms, The Lime and Cement Industry, (Melbourne University History and Philosophy of 
Science 390, 1985), supervised by Dr. L. Jones. 
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Rod Elphinstone 
A report on Limeburners Point was produced in October 1980, by Rod 
Elphinstone who was an Urban Conservation Officer of the National Trust of 
Australia (Victoria).11 The report concentrated on the lime kilns and associated 
cobbled roadway. It also provided a small amount of historic data on Limeburners 
Point. There was no mention of the craft involved in the trade to the Point, or 
methods used to load vessels. It did describe a piece of brick, and fragments of 
timber that were suggested to have been associated with a jetty that once existed 
on the tip of Limeburners Point. Unfortunately, the locations of these historic items 
were not described, on a map of the area. The report left gaps in the technical 
information. Accordingly, new knowledge of the lime traders that were an integral 
part of the Geelong limeburning industry remained was not put forward. 
 
Justin McCarthy and Robert Varman 
Lastly, and to conclude this literature review, I examined a second report on 
Limeburners Point  prepared for the National Trust of Australia (Victoria) by Justin 
McCarthy and Robert Varman.12 McCarthy and Varman were archaeological 
consultants to the Trust and presented the archaeological report to the 
organisation in March 1982. The investigation undertaken and subsequent report 
was specific to Limeburners Point at Geelong and in general was related to the 
kilns and the associated archaeology of the area. A hand-drawn map was 
presented in the report and was of interest as it located an area on the eastern 
side of the Point that was used to load ‘barges … between a gap in the reef’. A 
diagram in McCarthy and Varman’s report indicated a structure marked and 
described as a ‘former jetty’ that was located in the same area as the loading 
point for the barges. However, any further mention, or description of lime craft that 
anchored off the area for receiving lime cargoes was absent from the report. Like 
other publications, to date, this report contained important, but not specifically 
new, information about the vessels that operated in the Geelong area of the Port 
Phillip lime economy. 
                                                     
11
 Rod Elphinstone, Limeburners Point Historic Site, (National Trust of Australia [Victoria], 1980). 
12
 Justin McCarthy, Robert Varman, Limeburners Point, Geelong: Archaeological Report, (National 
Trust of Australia [Victoria], 1982). 
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Summary 
A review of the relevant literature related to the intra-Port Phillip lime traders 
revealed, in many instances, a paucity of primary research undertaken. This led to 
information being paraphrased or repeated verbatim without the addition of any 
new knowledge (on lime craft) to that what was already known, from previous 
publications. From the literature it was not possible to gain a complete grasp on 
the number of vessels involved in both aspects of the lime trade, or the equipment 
used by shellers, to collect the raw product. The literature did not expose the 
significant stakeholders who had interests in lime craft or their complex 
relationships to each other, as well as their buying and selling of craft to different 
kiln owners or lime merchants. Besides a few modest examples, the extant 
literature revealed an almost complete disinterest in the individual craft, especially, 
the shell craft and their trading patterns.  
Understanding that there was a lack of information on lime craft, it is time to move 
to the first period craft where some of the knowledge gaps will be addressed. 
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Chapter 3. FIRST PERIOD LIME CRAFT: 1835–1851 
 
Introduction 
It was fortuitous (for the pioneers of Melbourne) that limestone and seashells were 
to be found in abundance within, and around the waters of Port Phillip. Huge 
amounts of shell were consumed at Melbourne and surrounding areas.1 It was not 
long before commercial operators, including John Pascoe Fawkner, commenced a 
very active lime trade.2 Small cutters and schooners (6–34 tons) were the prime 
movers of the product to Melbourne, forming the beginnings of an intra-Port Phillip 
trading system that continued into the early 1920s.  
To understand the trade and operations in context this study divides the history of 
the Port Phillip lime economy into two distinct periods. The first (pre-gold rushes) 
encompassed the somewhat artisan model of development from its inception until 
the gold rushes, in late 1851. The second period was the more dynamic and 
began in 1852.  
 
Early lime and shell trades at Port Phillip 
From its early beginnings Port Phillip would have been a hive of activity with the 
movement of small craft. It was those small sail traders that carried the bulk of the 
trade goods within the harbour that is Port Phillip. With its primary motive being 
the delivery of lime there appeared to have been only the occasional reporting of 
an arrival in the Melbourne newspapers. The scarcity of data increases the 
degree of difficulty in ascertaining the exact number of vessels carrying lime and 
shells during the early years of the trade.  
The frequency of movements within Port Phillip provided a two-fold mechanism for 
trade and communications between the Heads area (including Queenscliff) and 
Melbourne as Lieutenant Governor Charles La Trobe, when holidaying at 
                                                     
1
 Article regarding the huge consumption of shells for lime at Melbourne, and that limestone may 
be brought back from South Australia as paying ballast, GA, May 22, 1841, p. 4.  
2
 Advertisement by Fawkner for Nepean limestone that could be purchased from him for £2 per 
ton; realising 50 bushels of lime when burnt. PPP&MA, June 10, 1839, p. 8.  
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Queenscliff in 1844, made use of the craft for this purpose.3 There were a series 
of important linkages between pioneering vessels and the early development of 
the intra-Port Phillip lime economy with the participation of both the Enterprise 
(see figure 7 on following page) and Rebecca. The schooner Enterprise carried 
lime and stone.4 While the sloop Rebecca transhipped sea-shells, gathered from 
Geelong, in February 1838.5  
Commencing in the late 1830s the two main areas for limestone quarrying and 
calcining activities were the Heads district and Limeburners Point (Geelong). 
Limestone was also discovered at Little River (Limeburners Creek), on the north 
side of Corio Bay in 1838.6 The limestone deposit did not, for whatever financial or 
logistical considerations begin to realise its potential until the early 1860s. Another 
source was discovered at Queenscliff in 1841 when the Superintendent of the 
Port Phillip District, Charles La Trobe, sent a party of workmen to Shortland’s Bluff 
in search of stone suitable for constructing a lighthouse. The work party were 
successful in their endeavours as sources of lime and stone were found.7   
With early records of small sail traders being scant, there did not appear to have 
been an export industry to Melbourne, or how long the lime kiln operated for. It 
may have been for local use only including the construction of the lighthouse on 
the Bluff in April 1843.8 Finding both stone and lime for the construction of the 
lighthouse was an important find and a good outcome for the money and time 
invested in the search. The discovery can be put into context when it is realised 
that by the early 1840s there was still unexplored and unexploited natural 
resource materials to be found, around the circumference of Port Phillip. 
                                                     
3
 L.J. Blake, (ed.), Letters of Charles Joseph La Trobe. Victoriana series no. 1, (Government 
Printer of Victoria; 1975), p. 14. 
4
 John Pascoe Fawkner, Shipping Intelligence, arrival of Enterprise from Point Nepean with lime 
and stone. Melbourne Advertiser (MA), January 1, 1838, p. 4.  
5
 Marten Syme, Shipping Arrivals and Departures – Victorian Ports vol.1 1798-1845 (Roebuck 
Society Publication, Melbourne, 1984), the Rebecca went to Geelong to collect a cargo of oyster 
shells p. 25.  
6
 Michael Cannon, editor in chief, Historical Records of Victoria, vol.6 The Crown, the Land and the 
Squatter 1835–1840, (Melbourne University Press, 1991), p. 335.  
7
 Charles La Trobe, Lighthouses, a copy of the letter from La Trobe to the Colonial Secretary 
regarding the successful search for stone and lime for the construction of a lighthouse on 
Shortland’s Bluff, Queenscliff, PPP&MA, November 1, 1841, p. 7.  
8
 New Light House, lantern delivered to lighthouse by government vessel, GA, April 3, 1843, p. 2.  
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Figure 7. Enterprise (Jack Loney collection) 
Without reliable roads in existence, transporting bulk cargoes over the waters of 
Port Phillip by sail traders was the only practical option. Competition from steam 
was in its infancy whereby the steamer Fire Fly did operate between Melbourne 
and Williamstown. Carrying cargo was an expensive business with rates of eight 
shillings per ton between Hobson’s Bay and Melbourne.9 However, there were no 
such craft operating in the intra-Port Phillip general and passenger trades until 
July 1841, when the paddle steamer Aphrasia commenced a regular service 
between Melbourne and Geelong.10  
The trading and commercial structure of the lime industry commenced with the 
collection of the raw material. Collecting the unrefined product involved either 
quarrying limestone, or collecting sea-shells for calcining. Shells were initially 
burnt locally in Melbourne with the practice eventually frowned upon by insurance 
companies.11 This was due to the possible fire hazard to the many timber 
                                                     
9
 Advertisement for the steamer Fire Fly, with fees for passengers, goods and towing, PPG, 
November 3, 1838, p. 1.  
10
 The Aphrasia, first trip for vessel to Geelong. PPG, July 7, 1841, p 3.  
11
 James Smith, secretary Melbourne Fire and Marine Insurance Company giving notice that they 
would prosecute the law in order to prevent limeburning within the township, where their interests 
could be affected, PPP&MA, August 5, 1839, p. 2. 
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buildings in Melbourne. Once limestone was burnt the, resultant, roche lime was 
bagged for transhipment. It was loaded on to vessels anchored off the beach-side 
kilns, by driving a horse and cart loaded with lime into the water. The lime was 
then transferred to a small boat and rowed out to the craft at anchor.12 The 
bagged lime was then slung aboard the cutter or schooner and stacked in the 
hold. Ideally, hatch covers were put on and the hatch covered with a canvas 
tarpaulin. However, in some cases there was ‘only the name of one’ (this implied 
that the tarpaulins were well-worn and threadbare).13 The cargo was then taken to 
Melbourne for on selling to clients.  
With thousands of years of occupation by Indigenous Australians who consumed 
the Port Phillip shellfish, middens would no doubt have formed around the 
perimeter of Hobson’s Bay (see figures 8 on following page). This shell had a 
monetary value and would have initially provided easy source of revenue for 
shellers, until the resource was depleted. That this material was understood by the 
Port Phillip authorities to be a valuable and important resource to the fledgling 
colony was demonstrated by its regulation and control. Enforcement was 
promulgated through newspaper notices. Whereby in November 1838, 
unrestricted opportunist shell-gathering for calcining from the Geelong area was 
banned, without the proper authorisation.14  
To increase the authorities’ supply of lime for government building works shell-
gatherers were required to pay a tax of one bushel of shell for every ten. This tax 
did not apply singularly to shellers as Point Nepean limeburners were under 
obligation to the same tithe system.15  
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 The Dispute in the Lime Trade, an article on the state of the lime trade containing a description 
of the method used to transfer lime to craft anchored off shore at Limeburners Point, Geelong, Ag, 
October 24, 1874, p. 6. 
13
 Nauticus, Original Correspondence, To the Editor of the Port Phillip Patriot, a letter to the editor 
regarding the recent loss of the lime trader Hind and possible causes. Those included not securing 
ingress points (for water) and deficiencies with regards to suitable tarpaulins to cover cargoes, 
PPP&MA, August 20, 1845, p. 3.  
14
 Government advertisement regarding a recently discovered source sea-shells for burning about 
the Geelong area, PPG, December 22, 1838, p. 4.  
15
 Cannon, Historical Records of Victoria, vol.6 The Crown, the Land and the Squatter 1835–1840, 
permission given to John Berry to commence limeburning at Point Nepean, but that he was 
required to deliver one tenth of this for government use, p. 159.  
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Figure 8. Cockle shells at Williamstown back beach (Peter Taylor) 
Convict verses private enterprise in the shell trade 
A close reading of the historic record suggests there was a mercantile verses 
government dialectic in place, inasmuch as private interests were in competition 
with the government organisation. Between early November 1836 and late 
February 1837 five soldiers were reassigned from regular duties to collect shells 
off the beach for the authorities. Such was the wear and tear on ‘their kits’ that in 
May 1837 Ensign King, of the regiment, made a claim to be recompensed for the 
attrition caused to their gear.16 In December 1837 convicts were again tasked with 
collecting shells.17 The practice continued for some time as in October 1839 
                                                     
16
 Cannon, Historical Records of Victoria, vol. 3 The Development of Early Melbourne 1839–1839, 
Major James England to Captain William Hunter, soldiers also collected shells for lime. Letter from 
Major England, regarding the wear and tear that occurred to soldiers clothing when they collected 
shells for limeburning, inasmuch that it ‘wore out their kits’, p .164. 
17
 Ibid, reports regarding work of collecting shells carried out by convicts, p. 270.  
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convicts were still collecting shells from Williamstown (see figure 9 on page 30 for 
most likely location).18  
How cost effective or efficient this operation was is not completely understood as 
there appears to be no statistics published for the amount of lime produced by the 
convict labour. What was recorded were the number of days, and man-days 
(number of men multiplied by number of days) that were occupied by convicts 
collecting shells (in boats) and cutting firewood for calcining the raw material. 
These activities were carried out between December 1837 and August 1838, with 
65 physical days being occupied, which equated to 175 man-days.19  
 
Figure 9. Chart of Williamstown back beach (SLV): annotated Peter Taylor  
[red circle indicates location of figure 8]  
The dynamics of the two competing groups, they being diametrically opposed; 
suggests the operation of collecting shells were approached with completely 
opposed points of view, and amounts of vigour. The private shelling industry, with 
profit as its prime motive would have sought to gain the maximum amount of shell 
for the time invested. Conversely, the convicts, with less private incentive to 
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 Domestic Intelligence, article regarding the escape of two convicts who were sent to collect 
shells for government works, PPG October 16,1839, p. 4. 
19
 Cannon, Historical Records of Victoria, vol. 3 The Development of Early Melbourne 1839–1839, 
pp. 270–271.  
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maximise the results of their labour would not have pursued the task with too 
much enthusiasm. Convicts would have most likely utilised a government whale 
boat to collect shells, as in 1836 Lonsdale, Port Phillip’s Chief Agent for the New 
South Wales government, received permission to obtain and outfit a whale boat 
with oars.20 Whale boats were double ended carvel built craft that varied between 
26 and 28 feet in length, with a beam of 5’ 3’’, [8.5 x 1.6]. In Folkard’s treatise on 
nineteenth-century sailing boats he described whale boats as carrying either four 
or six oars and that the craft were very buoyant, stable and were steered with a 
long oar.21  
Depending on the capital available for investment in the shelling business, 
individual private operators would have entered the trade at different hierarchical 
levels, with the lower end utilising small tonnage rowing or sailing craft. Cutters of 
three to six tons were employed to collect shells from Geelong, and operated on 
the river between the anchorage and Melbourne. The town of Sydney, without a 
nearby limestone resource to exploit, carried out a parallel (to Melbourne) shell 
gathering industry using small craft that may have been similar to those at Port 
Phillip. It is a lost era, for without physical examples, preserved models, or wrecks; 
there is no definitive answer as to the archetypal craft used for shelling.  
 
Shell boats 
There are however a few inferences in the form of advertisements for small craft 
published in Melbourne newspapers. An example from 1840 was that of a 
‘London built’ boat that may provide a number of answers as to the general nature 
of a shelling boat. The ‘carvel-built boat Maria, about six tons burthen, cutter 
rigged … well adapted for … oystering, fishing or shelling’, was offered for sale.22 
The advertisement provided a number of diagnostic clues as to the building 
technique employed for the hull, and type of rig. The vessel was of carvel 
construction; as opposed to clinker (weather board style planking system). It was 
                                                     
20
 Colonial Secretary Lonsdale was given permission by his superiors to fit out whale boat, to the 
value of £100 (Public Records Office (PRO), VPRS 4/P0 unit No: 1, item Folder No: 10). 
21
 Henry Folkard, The Sailing Boat: A Treatise on English and Foreign Boats and Yachts. 
(Longmans, Green and Co., London, 1870), pp. 111–112.  
22
 W.H. Mortimer advertising the upcoming auction of the carvel built boat Maria, PPP&MA, 
September 17, 1840, p. 3. 
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cutter rigged, meaning a single mast with bowsprit (see figure 10 on the following 
page). There was no description provided as to the shape of its stern, and 
whether it was square, elliptical, or doubled ended.  
The term tonnage in relation to a vessel could confound the uninitiated as it was a 
semi-dynamic structure that evolved over a number of years.23 Without any 
specifications provided for the Maria the dimensions have been calculated using 
Builders Old Measurement (BOM). The vessel’s dimensions were estimated by 
utilising the BOM formula. This suggests the boat may have had the following 
dimensions of 22.0’ x 8.0’, [6.7 x 2.4], and was of 5.8 tons burthen.  
The Maria was described as ‘London built’; the implication being the vessel was 
shipped from the United Kingdom on speculation of a sale. A cutter rigged shell 
boat could not operate without some basic ship’s equipment and tools of the trade 
that included: ‘2 sails, 1 anchor, ropes, oars, water cask, sieves, rakes, drag, 
spades, etc.’.24 It could be expected that a vessel working on Port Phillip would 
have carried a similar set of tools and equipment. 
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 During the revision process of the tonnage rules in its second incarnation, under an Act of the 
British Parliament in 1773 an equation was developed for working out the burthen or tonnage of a 
vessel. The formula was as follows: (L – 3/5B) x B x 1/2B ÷ 94, this produced a burthen figure in 
the ‘Builders Old Measurement’ or the acronym BOM. With all its imperfections, the equation was 
a standard method of working out a vessel’s tonnage for some time. But due to the variations 
inherent in the sheer number of ship builders and designs, it was only a rough estimate of a 
vessels’ capacity (Kemp, The Oxford Companion to Ships and the Sea, p. 876). These 
inefficiencies in the tonnage rules led to further modification of the law and in 1836 a new formula 
was established. Vessels built previous to this date were classified BOM; the difference being 
approximately 6 old tons to 7 new tons (John Bach, A Maritime History of Australia, [Thomas 
Nelson, Australia, Ltd., 1976], p.66). However, it did not appear to have been taken up universally 
as BOM was still in popular use as late as 1863 (A., Murray and R., Murray, Shipbuilding in Iron 
and Wood [Adam and Charles Black, Edinburgh, 1863], 2008 reprint [Pranava Books, Delhi], p. 
164). 
24
 Sales by Auction, Shell Boat, advertisement for upcoming auction of the shell boat Sophia, with 
relevant equipment, Maitland Mercury and Hunter River General Advertiser, May 29,1847, p. 33). 
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Figure 10. Port Melbourne 1858 showing a cutter rigged fishing or work boat 
[second from left]. Other small craft include whale boats and a double-ended craft, 
second vessel to the left of the pier (SLV) 
 
Estimating tonnage of boats 
Estimating the minimum size of a shell gathering boat was undertaken using, as 
parameters, a number of advertisements that appeared in various nineteenth-
century newspapers. The smallest craft located was a boat of three to four tons; 
however, smaller craft may have been used too.25 The approximate dimensions of 
these craft could have been in the vicinity of 17.0’ x 7.0’, [5.2 x 2.1] = 3.3 tons 
BOM. The largest shelling boat located, Sophia had the dimensions of 29.0’ x 
10.0’ x 4.0’, [8.8 x 3.0 x 1.2] and could carry 600 bushels of shells, or 19 tons. 
Using BOM as a modelling framework, the tonnage of the Sophia equated to 12.2 
tons. 
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 Found a few days ago…, advertisement seeking the owner of a small shell boat of three to four 
tons that was now at Lavender’s house, North Shore, Sydney Morning Herald, April 24, 1841, p. 3.  
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Possible earning capacity of shell boats 
To gauge the carrying capacity for a shell boat the Sophia now exists as a guide. 
Its estimated burthen of 12.2 tons suggests it carried approximately 49.2 bushels 
per registered ton. This capacity would appear to be slightly above the average as 
consolidation of ten lime traders from Victoria, and their cargoes equated to 43.5 
bushels per registered ton.26 This greater sampling base would appear to be a 
more accurate assessment of capacity.  
A second example was that of Captain Collin, of Sydney, who had a vessel of 22’ 
x 7’ x 2.6’, [6.7 x 2.1 x 0.8] built for the shell lime trade in NSW.27 The vessel’s 
tonnage equated to 4.6, whereby he could earn up to £5, or 100 shillings per 
week, from his craft. Using 43.5 bushels per registered ton as a standard he could 
have carried an estimated 200 bushels per trip, earning 21.70 shillings per 
registered ton.  
With a parallel industry that operated on Port Phillip, the earnings generated  data 
was transferred and applied to vessels such as the Maria. It could also prove 
useful for estimating the earning capacities of the three ton cutters that traded on 
Port Phillip.  
A way to achieve this was to compare the difference in wages of 1839 and 1856; 
the two periods of time relevant to the study.28 The Maria had the capacity to carry 
252.5 bushels, or eight tons of shells and therefore had the potential to generate 
£4.10 per week; whereas an artisan could earn £3.60, for a six day week. The 
smallest vessel, at three tons burthen, had the capacity of 130.5 bushels or four 
tons of shells, earning an estimated £2.10 per week. 
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 The author carried out an exercise utilising the data of ten vessels where the lime cargo 
manifest existed, within various sources, including Syme and Melbourne newspapers. To work out 
the capacity: vessel tonnage x average bushel capacity= total bushels x 70 to convert to pounds 
(weight) ÷ 2204 to convert to tons. 
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 Michael Pearson, The Lime Industry in Australia — An Overview, 
https://www.ashadocs.org/aha/08/08_04_Pearson.pdf (accessed June 6, 2016), Pearson citing 
Captain Collin’s account of his time in the shell trade on Botany Bay during 1856, p. 32. W. Collin, 
Life and Adventure [of an Essexman], Captain William Collin, (H.J. Diddams, Brisbane, 1914). 
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 Author conducted modelling based on wages earnt by building artisans, both during 1839 and 
1856. The percentage difference between the two was applied to the estimated earning capacity of 
the Maria and a 3 ton cutter ca 1839. Average weekly earning capacity for artisans during 1856 
equated to 90 shillings per week. The average weekly earning capacity for artisans during 1839 
was 72 shillings per week; this was 64.8 percent of 1856. This percentage equated to 14.10 
shillings; being 64.8 percent of 21.70 shillings per registered ton for Captain Collin’s craft during 
the period of 1839-40. 
35 
 
Shell boats— tools and equipment 
As the cockle and oyster could be sourced for lime production, and both were 
found in Hobson’s Bay (see figure 11 below), they were, most likely, collected 
concurrently with a towed dredge.29 It would also be expected that the catch 
would include both dead and live specimens. That dredges were locally 
manufactured in the early 1840s was confirmed by an advertisement from the 
Melbourne Times.30  
One of the few available descriptions of a nineteenth-century oyster dredge 
appeared in a publication on fishing techniques published in the United Kingdom 
in 1884. It would be expected that the metal dredge was similar to the devices 
used in the 1830s and 1840s.  
 
Figure 11 . Shelly seabed in Hobson’s Bay (Peter Taylor) 
                                                     
29
 Gwen Dundon, The Shipbuilders of Brisbane Water NSW, (Gwen Dundon, East Gosford, NSW, 
1997), p. 19, Dundon wrote of the shell lime industry within the Gosford region of NSW as well as 
the various methods of collecting. 
30
 Without Reserve, Mr. John O’Connell, advertisement for upcoming sale of blacksmith’s shop in 
Melbourne, which included stock containing ‘two oyster dredges’, Melbourne Times, October 10, 
1843, p. 3.  
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Wilcocks appears to be one of the few authors who described the operational use 
of a dredge. He was from the port city of Plymouth on the southwest coast of 
England. He wrote a number of essays regarding methods of fishing with hook, 
line and nets. The oyster dredge was ‘a heavy scraper with a net at the back, that 
part rubbing on the ground being formed of iron wire-rings connected together, 
and of such size that gravel and small shells will escape’.31 It was stated that there 
was some variation in the size of the dredges, but they averaged 76 centimetres 
in width, depending on the tow craft used. On unaffected ground, that had not 
been previously dredged, a heavier unit with spikes was first used to break up the 
shell beds. Afterwards a smaller dredge was employed to collect the disturbed 
shell.  
The cutter rig was popular with shell gatherers as the sail area provided a 
significant source of power for towing the dredge, while importantly, it kept the 
craft steady. There might have been at any one time three dredges in the water 
whereby they could be raised by the aid of a winch.32 That a similar dredging 
process was undertaken and successfully transferred from Great Britain to 
Victoria has been verified by an article and illustration of the Wilcocks described 
dredge (see figure 12 on following page) that was used in the Port Albert oyster 
fishery.33 They were, as can be seen in figure 12, man-handled too. 
The dredge consisted of a triangular iron framework with a chain loop catch bag 
arrangement attached, and was used on the Port Albert oyster beds. Whereas the 
device described by Wilcocks allowed small shells to escape, the dredge used by 
shellers may have had a smaller size mesh so as to capture more shell. It could 
not be imagined this valuable material would have been allowed to escape. 
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 J.C., Wilcocks, The Sea Fisherman, (Longmans, Green, and Co., London, 1884, fourth edition), 
p. 241. 
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 Wilcocks, The Sea Fisherman, p. 242. 
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 A Visit to the Oyster Beds Near Port Albert, a two-page article with illustrations that described 
the operations to collect oysters from an area off Port Albert, Illustrated Australian News, 
November 7, 1891, p. 8.  
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Figure 12. Shooting an oyster dredge (SLV) 
Technical and building skills were brought to Victoria by immigrants; as such it 
was possible that fishing knowledge was imported and re-purposed for the new 
colony of Port Philip. Inasmuch as a second method of collecting oysters was 
detailed by Holdsworth, who had been Secretary to the Royal Sea Fisheries 
Commission in 1866. It is quite feasible that this low-end system of dredging may 
have been practiced in the new colony.  
Holdsworth described it as an ‘old style of oystering’; suggesting the practice had 
been carried out for many years previously. The operation was performed with the 
aid of a hand operated wink (see figure 13 on following page) mounted towards 
the bow of a small boat. When in a likely position, for gathering shell, an anchor or 
grapnel was cast over the bow with the line attached to the windlass barrel. The 
sheller then rowed the boat backwards paying out the line for a distance of 90 to 
110 metres. A dredge was then let out over the stern of the boat. By means of 
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turning the windlass handles the vessel would be brought up, dragging the boat 
with the dredge trailing behind, collecting shell along the way.34 
 
Figure 13. Wink apparatus (Holdsworth) 
Bushels and bags 
Weights and measures adopted by Australia during the 1970s make for simple 
understanding in that the metric system uses the ton[ne], kilogram and gram to 
describe the weight of an object. However, it was different situation in the pre-
decimal system, where imperial measurements were in common use. The 
following explanation describes the differences in the weight of a bag, and bushel 
of roche lime (either of which was used to describe the amount of cargo). One 
bushel of roche lime weighed 70 pounds, or approximately 32 kilograms. One bag 
of lime should have contained three bushels.35 A bag would therefore have 
weighed approximately 96 kilograms. 
                                                     
34
 E.W.H. Holdsworth, Deep Sea Fishing and Fishing Boats, (Edward Stanford, Charing Cross, 
S.W., London, 1874), description of fishing methods used to harvest oysters from Falmouth 
Harbour, UK, p. 198. 
35
 The Dispute in the Lime Trade, the article concerned the opposition by the Builders and 
Contractors’ Association to the cartel that operated out of Limeburners Point; it also provided 
weights for a bushel of slacked lime equaling 70 pounds, and a bag containing three bushels, Ag, 
October 24, 1874, p. 6.  
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That many tons of shells were being collected, most likely on a daily basis, for 
calcining can be confirmed by a series of advertisements that appeared in the 
local Melbourne press. It was stated that ‘one to 1,000 bushels’ of shell lime was 
available to purchase, with those interested to apply at the ‘Ship Inn, Little 
Flinders street’.36 This suggests that at any time there would be a stock of 2,800 
kilograms on hand from the one supplier. 
 
Limeburners’ incomes 
How much revenue could be derived by selling, shipping or burning limestone? 
Records survive through a number of court cases and were of benefit in 
understanding costings. There were two instances in which Charles Dean, a 
limeburner from the Heads, commenced proceedings against two customers in 
order to recover dues on outstanding invoices. The first was that of Dean verses 
Sharp in 1841 for the delivery of 533 bushels of lime. The judge found in favour of 
Dean for the sum of £13.25, equalling 265 shillings.37 This simple notice in the 
Port Phillip Gazette enabled an understanding of the shipping costs and financial 
returns for the vendor, to be established. The delivery price was divided into the 
number of bushels, this equated to approximately 0.49 shillings per bushel for 
shipping the lime to Melbourne. 
The second case, occurred in 1842 when Dean successfully sued Anderson for 
£26 or 520 shillings; being for the purchase and delivery of 500 bushels of lime.38 
A similar exercise to the last was carried out whereby it was assumed that delivery 
costs remained the same, as the previous case, which amounted to 245 shillings 
in total, or 0.49 shillings per bushel. The delivery price was deducted from 520 
shillings, which left 275 shillings, or a purchase price of 0.55 shillings per bushel, 
inclusive of the bag. The conclusion drawn from this exercise was that shipping 
costs amounted to 0.06 shillings below that of the purchase price. The total cost to 
the customer, inclusive of delivery,  amounted to 1.04 shillings per bushel. 
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 Lime For Sale, advertisement for cockle shell lime, up to 1,000 bushels, PPG, August 8, 1839, p. 
2.  
37
 Undefended Causes, Dean v. Sharp, PPG, November 17, 1841, p. 3.  
38
 Equity Side, Dean v. Anderson, PPG, April 30, 1842, p. 3.  
40 
 
It was also possible to estimate the money that a subcontracting limeburner might 
have made, working piecework. It appeared that subcontractors were paid per 
bushel. After working for four weeks, a limeburner by the name of McMurray had 
earned £8.80 shillings.39 The total sum equated to 42.50 shillings per week; a 
sizeable amount for 1849. This was over and above the contemporary wages of a 
carpenter who could earn between 14 and 20 shillings per week.40 
 
First period lime craft—origins and rigs 
An analysis of the first period craft revealed a mixture of Australian and New 
Zealand colonial built vessels. The list identified a total of 34 vessels: 15 built in 
Tasmania, 4 in New South Wales, 9 in the Port Phillip District (Victoria), 1 in South 
Australia, 2 in New Zealand and 2 unknown. The square stern craft appeared to 
be the most popular with 23 square, 2 round and 9 unknown. The construction of 
the square stern may have had advantages over the elliptical stern inasmuch as 
the construction process was less complicated, and therefore quicker and 
cheaper to produce. It may also be that there was a simple practical reason, such 
as more room aft for the skipper’s cabin. 
The early craft were most likely built from pit-sawn timber (manually cut), as was 
done in Tasmania.41 Timber from nearby Port Melbourne was utilised to build at 
least one vessel.42 Timber types found there in 1839 included ‘blue gum, red gum, 
mimosa, cherry, myrtle and bay tree’.43 Other sources of timber were sought out 
from the Port Phillip District and in early 1841 a group of sawyers established a 
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 Absconding, McMurray brought up before two magistrates to answers charge of absconding 
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business on Western Port, for export to Melbourne.44 Contract sawing had been a 
lucrative operation during the mid-1830s as Sydney based sawyers were charging 
‘12 shillings for every one hundred feet of plank’ [30.4 metres].45 This may have 
been an indication of the rates being charged by sawyers for the supply of sawn 
scantlings for shipbuilding purposes. As to timbers used in the construction of lime 
craft, an analysis of wrecked vessels could provide some answers.   
 
Table 1 Participating vessels of the first period wrecked 
Name Tonnage Rig Yr. blt. Where Dimensions Wrecked 
Barbara 16 tons sch 1841 Tas 39.3’ x 10.8’ x 5.5’ 
[11.9 x 3.3 x 1.7] 
Rye 1852. 
Boujah 
Maiden 
16 tons sch 1839 NSW 34.5’ x 12.1’ x 5.4’ 
[10.5 x 3.7 x 1.6] 
Indented Heads 
1856. 
Childe 
Harold 
10 tons ctr — Tas — x — x — Williamstown 
1841. 
G’v’nr La 
Trobe 
14 tons ctr 1840 Vic 29.0’ x 10.4’ x 5.4’ 
[8.8 x 3.2 x 1.6] 
Mornington 1862
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Hind 13 tons sch 1835 Tas 35.2’ x 9.5’ x 4.2’ 
[10.7 x 2.9 x 1.3] 
Port Phillip 1845. 
Jemima 18 tons ctr 1836 Tas 32.9’ x 12.6’ x 6.6’ 
[11.9 x 3.8 x 2.0] 
Port Phillip 1849. 
John 17 tons ctr 1841 Tas 35.6’ x 13.4’ x 5.8’ 
[10.8 x 4.1 x 1.8] 
Mount Martha 
1846. 
Opossum 19 tons ctr 1827 Tas 36.2’ x 10.8’ x 6.4’ 
[11.0 x 3.3 x 1.9] 
Rye ca 1853. 
 
It may be possible to provide a general overview of the use of colonial timbers by 
a review of the Australian Lloyd’s Rules and Regulations, for Australian ship 
building timbers, published in 1864, Laslett’s Timbers and Timber Trees, or Rick 
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Buller’s 2006 work on Australian built vessels.47 However, for validation purposes 
(of timber used), these works would need to be cross-referenced against known 
wreck sites of locally built vessels, of the first period.  
There may have been some commonality in construction methods and timbers 
used as two lime carrying vessels were constructed by Charles Chessell, a 
Melbourne based boat builder. Chessell firstly built the 22 ton two-masted 
schooner Elizabeth for Charles Dean in 1845.48 Chessell also built the 17 ton two-
masted schooner Julia Ann in 1848.49 In mid-1850 Chessell was seeking 20,000 
feet of sawn red gum planking for a vessel he was building, so as this was 
another timber being put into locally built vessels.50 The use of this timber 
indicates that by 1850 the properties of red gum, as a hardy shipbuilding material, 
were understood, and that this material was a variety of colonial timber being 
used by Chessell. 
Without mechanical means of propulsion, the logistics of movement by sail was a 
complicated process, with sailing craft having their relative disadvantages, over 
steam. During periods of gales or light winds, the vessels were either sheltering, 
or without means of propulsion. That meant that lime would not be delivered to 
Melbourne and shortages would occur.51 Sailing craft were not without their 
ongoing costs as sails and rigging were a constant up keep requiring repairs and 
renewal.  
 
Division of ownership 
The ownership of vessels varied with a number of well-known surnames (Devine, 
Sullivan, Cole, Wirk) acquiring shares or complete ownership of different craft. 
Where a partnership was undertaken the ownership of the vessel was divided into 
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64 shares that could be transferred or sold to other suitable purchasers.52 The 
division of the partnership was subject to the financial commitment associates 
were willing to make, or could afford to bear; partners could take any number of 
those 64 shares. Kiln owners, such as the Sullivan or Devine brothers, did 
purchase vessels to carry their product, but as with other shipowners operating on 
Port Phillip, they carried other cargoes too.53 This notion was reinforced by sailing 
notices for the first period vessels whereby they did not operate in the lime trade 
all the time but to maintain an income on their investments the owners sought a 
variety of other cargoes too. 
 
Classes of vessels 
The vessels fall into two classes of rig, the single masted cutter with the variation 
being the sloop, and the two-masted schooner. An analysis of the statistics for the 
34 vessels within the survey data revealed 18 cutters (see figure 14 on next page) 
and four sloops to be the predominant class. There were 12 two-masted 
schooners (see figure 15 on next page), forming a ratio of 6:11, or 64 percent 
cutter or sloop rig and 36 percent being schooners. The vessels had an average 
burthen of 19 tons. This statistic suggests that the single masted cutter or sloop 
rig may have been the most efficient and cost effective to use in the lime trade.  
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Figure 14. Cutter (Paasch) 
 
 
Figure 15. Two-masted schooner (Paasch) 
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A vessel’s burthen was a general figure whereby a craft could usually carry 
somewhat more than its registered tonnage suggested. The tonnage 
measurement was the volume of space within the hull for paying cargo. If a vessel 
was fitted with berths for the master and crew, allowances were made for that 
accommodation space; that space being a deduction where income could not be 
derived from. A figure of 100 [2.8 cubic metres] cubic feet was defined as 
equalling one ton burthen. Therefore, a vessel described in its register as being 
six tons would have 600 cubic feet of space for cargo. In principal, and using the 
base measurement of 53 pounds per cubic foot (weight) for rock lime, and space 
allowing, a six ton sloop such as the Louisa Marion with the dimensions of 27.7’ x 
6.0’ x 4.3’, [8.4 x 1.8 x 1.3] had the capacity to carry approximately 14 tons of 
roche lime, or 448 bushels.54 Although a seemingly extreme cargo for such a 
small vessel, it appeared to have shipped such a load, on at least one occasion. 
In April 1845 the Louisa Marian arrived at Melbourne from Geelong with 490 
bushels (15.5 tons) of lime.55  
As a commercial carrier of cargo, and considering that profit was the prime motive 
behind the operation, by today’s standards the Louisa Marian was of seemingly 
small proportions. In modern Victoria (2017) craft of those dimensions do operate, 
but as fishing boats, not as commercial cargo carriers of lime or general 
commodities. The vessel had a long career as a commercial entity, spanning a 
period of 1841 to 1875.56 And, it appeared to have generated enough income for 
its master and possibly one crew. In contrast, the largest craft employed within the 
first period was the 34 ton schooner, Governor Arthur.  
Originally built as a paddle steamer in 1832; in late December 1841 it caught fire 
and sank at Queen’s wharf, Melbourne.57 It was subsequently raised and returned 
to service between Melbourne and Williamstown.58 In early 1847 the vessel’s 
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engine was removed and fitted to the newly built paddle steamer Diamond. 59 The 
Governor Arthur was afterwards converted into a schooner and in late October 
1848 departed Melbourne for Geelong under sail.60  
The preeminent rigs utilised in the trade were the cutter or sloop and the 
schooner. This classification did not denote a vessel’s size as much as a singled 
masted cutter may have had a higher tonnage than a two-masted schooner. The 
cutter and sloop were very close in nature of design in that they both had a single 
gaff rigged mainsail, bowsprits and jibs. The primary difference was the fixing 
arrangement of their respective bowsprits. A sloop supported a standing bowsprit 
(fixed in position), whereas a cutter carried a running bowsprit (moveable).61 The 
cutters, sloops and schooners in use were gaff rigged. A gaff denoted a small 
boom below the intersection of the lower and upper masts on which the sail was 
attached. The gaff jutted skywards at an angle and was shorter than the main 
boom, which ran more or less parallel to the main deck.  
 
Port Phillip wind conditions 
Sailing an engineless vessel within confined waters was in itself a challenging 
situation. The master and crew relied on the power of the wind and its inherent 
risks; one of those was an onshore wind that could prevent a vessel from leaving 
port, or drive it ashore. The absence of wind would have been an obstacle as well, 
for without the wind to drive the vessel forward a vessel was at risk of drifting 
ashore, if captured by an adverse current. To understand the seasonal wind 
dynamics of Port Phillip and what that meant to the masters who piloted their 
vessels, through on shore and off shore conditions, a study of the varying wind 
conditions within the yearly cycle was undertaken. Such information was made 
available through the 1927 publication by the Victorian Department of Ports and 
Harbours. 
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 A table of prevailing wind directions was produced from data collected over a 
period of 41 years, at Melbourne. The data expressed the fact that during winter 
months the north, north-westerly and westerly winds were the dominant winds. 
During summer the pattern changed inasmuch as the prevailing winds blew from 
the south and southeast.62 The seasonal winds of winter and summer were, more 
or less, at 180 degrees to each other. The varying wind conditions of the two 
seasons required different approaches for a vessel arriving or leaving the lime 
ports. The north, north-westerlies and westerlies were onshore winds at the 
beaches on the north side of the Point Nepean peninsula, including those 
between Portsea–Rye, and the north facing Limeburners Point.  
Onshore winds could prove hazardous to the safety of the small engineless craft 
with good quality ground tackle in the form of anchors and cables required to 
reduce the chance of being driven ashore. The nature of the seabed played a vital 
part in holding a vessel firm during strong onshore winds. It was therefore 
imperative that a master understood the nature of seabed conditions (mud, sand, 
clay) when loading a lime cargo as some types had less holding ability than 
others. Those bottom types such as ‘medium density sand and clay’ might have 
had only two thirds the normal holding capacities of ‘firm sand and clay’.63  
 
Shipwrecks 
The historical records revealed three first period vessels wrecked within Port 
Phillip, whilst transporting lime. This was a significant figure inasmuch as there 
had only been 34 vessels identified as operating in the lime trade during the first 
period. Quantitatively, there was an 8.8 percent chance of a lime vessel being 
wrecked during the first period. An analysis of the statistical data concerning lime 
vessels wrecked suggests the most hazardous months were those between June 
and mid-September; correlating with the predominant on shore winds of winter.  
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The first lime trader to be wrecked was the ten ton, Tasmanian built, cutter Childe 
Harold that went ashore at Williamstown, in September 1841.64  
The second vessel to be wrecked was the 13 ton, Tasmanian built, two-masted 
schooner Hind. The Hind, with a master and two crewmen disappeared after it left 
the Heads for Melbourne, in August 1845. The only physical evidence of the 
vessel’s demise was its boat that was found off Point King, midway between 
Portsea and Sorrento.65  
The third and last wreck of this period was that of the 18 ton, Tasmanian built, 
cutter Jemima that capsized off the Heads (which could have been anywhere 
between Rye and Point Nepean), in June 1849.66  
The aggregating of the wrecking data suggests the months that encapsulated 
winter and early spring were some of the most dangerous times for sailing vessels 
on Port Phillip. 
 
Crewing a vessel 
In 1858 the Victorian Government’s Ports and Harbours Department conducted a 
review of shipwrecks and incidents from the time of settlement until 1858. While 
not inclusive of all wrecks and incidents it provided instances of small craft being 
wrecked, and the number of crew they carried. This data was used as a prime 
source for crew statistics. The data did not specify all crew numbers in all wrecks 
and major incidents, but it was noted that the 16 ton cutter Petrel carried a total of 
three men. At the time of its wrecking the 35 ton schooner Barbara carried a total 
of four men.67  
Unfortunately, there were no examples (of vessels or crew numbers) provided for 
the smaller class approaching, the six ton figure. To estimate the number of 
masters and crew (as a total) employed at a period when 25 craft were engaged 
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in the trade a few approximations were made. The percentages, previously 
calculated 64 percent that encompassed the cutters and sloops, with the 
remaining 36 percent being schooners. These statistics were used to project the 
numbers of masters and crew involved. The percentages provide figures that 
divided the 25 craft into two groups; the first consisted of 16 cutters and sloops 
(64 percent) carrying a master and two crew. The second group consisted of nine 
schooners (36 percent) carrying a master and three crew. The projections 
suggests there would have been approximately 84 men in total, employed. They 
were made up of 25 masters and 59 hands. It is understood, that without firm 
quantitative input data, the derived figure is just an estimation of the number of 
people employed, and therefore the figure may vary numerically either side of this 
assessment. 
There did not appear to be any literature, published in Victoria, regarding an 
official method for a master to achieve a certificate of competency as a master-
mariner, pre-gold rushes. It may have been that the post was attained by seniority 
and experience. Certificates of competency for masters and mates were being 
brought into common usage overseas. In November 1845, the United Kingdom’s 
Privy Council for Trade brought in a voluntary process for a series of graded 
qualifications, for masters and mates. The third class masters’ qualification would 
appear to fit the requirements of a master operating a vessel on Port Phillip. The 
basic qualification allowed that a third class master should be examined on his 
knowledge of seamanship, rigging, his ability to steer a compass course and find 
his place on a chart by taking a land bearing.68 
 
Fleet owners and their vessels 
The study revealed a new understanding of the extent of family, and familiar 
owners, such as Cole, who maintained an interest in the lime trade, over many 
years. The family businesses included a linage of fathers, sons and grandsons, 
who operated in the trade at various periods of time. These family and business 
connections included both first and second period vessels.  
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The first example of lime fleet owners was that of the Devine brothers, John and 
William. Between the brothers were held extensive business interests in the Point 
Nepean district including land for farming and lime kilns. The brothers owned or 
had shares in five first period vessels including the Bold Struggler, Jane, Maria, 
Emergency and Opossum. They were in every respect, fleet owners during the 
pre-gold rushes period. The artisan nature of the industry, at this time, suggests 
that larger vessels were not required to fulfil the volume of lime produced at their 
kiln. A review of their fleet and the particular dimensions of each craft revealed the 
Maria to have been the largest. It had a burthen of 29 tons and measured 42.6’ x 
14.8’ x 6.5’, [13.0 x 4.5 x 2.0]. Conversely, at 14 tons and 33.0’ x11.7’ x 5.6’, [10.0 
x 3.5 x 1.7] the Bold Struggler was the smallest vessel in the fleet.  
It appeared as though John Devine, when master of the Opossum, would pursue 
work wherever there was paying freight. For in early March 1848 he advertised 
the vessel would load in Melbourne for Geelong.69 This further suggests that, 
although the Devine brothers were producing roche lime, the turnaround time from 
extraction to calcining a refined product was such that there was not enough 
material produced for continuous export to Melbourne. Vessels only payed their 
way when they were on the move. It is therefore suggested that in order to avoid 
down time for their craft the brothers required and sought out other cargoes to 
keep the vessels profitably engaged and generate further income. 
An evaluation of the collected data on the Devine fleet provided a number of 
answers to important questions. These include the number of vessels they owned, 
the tonnages and the frequency of their buying and selling of vessels. It also 
provided statistical information with regards to the number of vessels carried over 
to the second period. 
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Table 2 Devine brothers’ fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Bold Struggler 14 tons ctr 1847 Vic 33.0’ x 11.7’ x 5.6’ 
[10.0 x 3.5 x 1.7] 
1847–1856 
Emergency 26 tons sch 1847 NZ 44.7’ x 12.4’ x 6.9’ 
[13.6 x 3.8 x 2.1] 
1851–1853 
Jane 19 tons sch 1846 Vic 38.0’ x 11.0’ x 5.0’ 
[11.6 x 3.3 x 1.5] 
1849–1853 
Maria 29 tons sch 1851 Vic 42.6’ x 14.8’ x 6.5’ 
[13.0 x 4.5 x 2.0] 
1851–1859 
Opossum 19 tons ctr 1827 Tas 36.2’ x 10.8’ x 9.6’ 
[11.0 x 3.3 x 3.0] 
1848–1853 
 
 
George Ward Cole was a Melbourne business man with financial interests in 
wharves, lighters, steamers and sail traders.  
Table 3 George Ward Cole’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Ann 14 tons sch 1836 Tas 34.6’ x 11.9’ x 5.2’ 
[10.5 x 3.6 x 1.6] 
1849–1851 
Barbara 16 tons sch 1841 Tas 39.3’ x 10.8’ x 5.5’ 
[12.0 x 3.3 x 1.7] 
1846–1852 
Emergency 26 tons sch 1847 NZ 44.7’ x 12.4’ x 6.9’ 
[13.6 x 3.8 x 2.1] 
1849–1851 
Gov’nr Arthur 29 tons sch 1832 Tas 64.6’ x 10.0’ x 6.2’ 
[19.7 x 3.0 x 1.9] 
1848–1858 
 
 
James Ford was a kiln owner and limeburner from the Mornington Peninsula. 
Ford’s shipping interests included part ownership of two first period vessels. The 
first craft Ford had shares in was the cutter Alice, in conjunction with James 
Murray. The second partnership was with Daniel Sullivan in the schooner Julia 
Ann. After Daniel’s death in May 1851, his brother Patrick took over his ‘goods, 
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chattels, credits and effects’ which would have included his share of the vessel.70 
The Sullivan family had a long association with firewood and limeburning on the 
Mornington Peninsula.71  
Table 4 James Ford’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Alice 25 tons ctr 1839 SA 41.3’ x 11.1’ x 6.1’ 
[12.6 x 3.4 x 1.8] 
1846–1852 
Julia Ann 17 tons sch 1848 Vic 33.6’ x 11.7’ x 6.5’ 
[10.2 x 3.5 x 2.0] 
1851–1868+ 
 
 
William Wirk (Wick) was an owner and master of a number of small vessels, who, 
with three other shipowners formed the ‘New Lime Company’, in April 1850.72 
Wirk was part owner of the Alice with George Grayling and the Louisa Marian with 
John Hanney. 
Table 5 William Wirk’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Alice 25 tons ctr 1839 SA 41.3’ x 11.1’ x 6.1’ 
[12.6 x 3.4 x 1.8] 
1844–1846 
Louisa Marian 6 tons ctr 1841 Vic 27.7’ x 6.0’ x 4.3’ 
[8.4 x 1.8 x 1.3] 
1843–1848 
Mary 20 tons sloop 1840 Tas 35.0’ x 12.3’ x 5.9’ 
10.6 x 3.7 x 1.8] 
1848–1852 
 
 
Henry Roulins (Rowlands) was an owner and master of a number of small 
vessels. With the aim of supplying cheaper lime to Melbourne, Rowlands and 
three other shipowners formed the ‘New Lime Company’.73 In conjunction with two 
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partners. His first lime trader was the cutter Fly; his second vessel was the cutter 
Alexander. 
Table 6 Henry Roulins’ fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Alexander 17 tons sch 1843 Tas 36.6’ x 11.3’ x 6.4’ 
[11.1 x 3.4 x 1.9] 
1851–1853 
Fly 15 tons ctr 1843 Tas 35.6’ x 11.5’ x 5.9’ 
[10.8 x 3.5 x 1.8] 
1850–1852 
 
 
Charles Dean was a limeburner from Point Nepean and owner of two small 
vessels. 
Table 7 Charles Dean’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Elizabeth 22 tons sch 1845 Vic 37.6’ x 12.0’ x 6.9’ 
[11.4 x 3.6 x 2.1] 
1845–1856 
Mary 46 tons ctr 1836 Tas 43.8’ x 16.0’ x 7.6’ 
[13.3 x 4.9 x 2.3] 
1851–1853 
 
 
Robert Miller was a ship master, owner and part owner of two first period vessels. 
Table 8 Robert Miller’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Louisa Marian 6 tons ctr 1841 Vic 27.7’ x 6.0’ x 4.3’ 
8.4 x 1.8 x 1.3] 
1849–1851 
Lucy 15 tons ctr 1839 Tas 32.4’ x 11.0’ x 5.4’ 
9.9 x 3.3 x 1.6] 
1841–1851 
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Summary 
This study of first period lime craft identified, and extended the previous list of 
vessels, and the knowledge base that surrounded Port Phillip lime traders. 
Outcomes include the discovery and bringing to light data hidden within various 
archives. That data made it possible to form modelling systems to extrapolate 
costings, crewing arrangements and cargo capacities for vessels.  
Further, significant, information was revealed about the craft and their owners. 
These craft were part of the foundation on which the lime trade was built. The 
vessels operated in a period before the trade became dominated by cartels; 
where, after the discovery of gold in Victoria it shifted its axis from an artisan 
model.  
The previously ignored shell boats and the extent of the trade they carried out 
have finally stepped out of the shadow cast by the slightly better known lime craft. 
The research allows a better understanding of how extensive the trade in shells 
for the production of lime was, and that it operated on Hobson’s Bay, Yarra River 
and at Geelong. Vessels as small as three tons and whale boats crewed by 
convicts were part of the dynamics that sought out these lucrative bivalves.  
The register details of the vessels revealed they were constructed of timber and 
either powered by oars or sails. In order to fully understand these early craft, 
wrecks from the first period need to be found and studied. Finding any lime trader 
wreck would increase the knowledge base substantially. This would provide 
important data on the types of timbers used, construction methods, cargo capacity 
and stowage techniques. 
The research reveals part of the untold story of the craft and with that new 
knowledge the first period lime economy can be contextualised. The next logical 
move is to the second period craft where the dynamics of the story change. This 
was driven by the gold rushes, the ensuing construction boom and coal gas 
plants. Both industries required many tons of lime and as a result there was fierce 
competition amongst the actors involved in the story. 
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Chapter 4.  SECOND PERIOD LIME CRAFT: 1852–1922 
 
Introduction 
With the discovery of gold in November 1851 and the accompanying rushes that 
followed, Melbourne’s footprint expanded both in size and population. Within four 
years of the gold rushes commencing Melbourne had been remoulded from a 
small ‘pastoral outpost’ into a significant ‘commercial city’.1 New immigrants to 
Melbourne swelled the population from a humble 23,000 in 1850 to a sizeable 
100,000 by 1856.2  
Melbourne was considered ‘the overtopping wonder of the world’ with ‘public 
buildings being erected on a grand extravagant scale’, ‘while the banks and 
mercantile houses vied with each other in building imposing palaces’.3 This influx 
created a need for new buildings and, by association, construction materials. 
Melbourne was growing, but also modernising as had other world cities including 
London that introduced (limited) coal gas lighting in 1807, with Paris following in 
1819.4 To facilitate the extraction of gas from coal at a commercial level required a 
huge financial investment and some degree of risk.  
A consortium of business entrepreneurs formed and set about raising the required 
capital to complete the project. A large civil engineering exercise was undertaken 
to construct a state of the art gas facility on the banks of the Yarra to the west of 
the city. The gas works commenced operations in January 1856. The gas was 
manufactured from imported coal whereby it was heated in a retort to carbonise 
the coal, which released the hydrocarbons and its associated impurities. The 
impure gas was then was filtered through roche lime to remove those unwanted 
substances.5  
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The corporatisation of the lime economy 
The historical record shows that the Victoria Lime and Cement Company was one 
of the suppliers of roche lime to the gas works. Between January 1875 and the 
end of November 1875 the company suppled the gas works with 24,703 bushels, 
or 784.5 tons of lime.6 As for lime consumption, in 1854 it was quoted by the 
company’s engineer that the ratio of lime to coal equated to two bushels of ‘Heads 
lime’ to one ton of coal, for filtering the gas.7  
However, by 1885 George Cakebread, a Geelong based, coal and cement 
merchant, was supplying the Geelong Gas Works with the more expensive lime, 
from Limeburners Point.8 The Geelong lime sold for 2.90 shillings per bag to 
government building subcontractors; for other purchasers it was 3.50 shillings per 
bag.9 The Heads lime sold for as little as 2.00 shillings per bag, though it was not 
stated whether the bags were two or three bushels.10 It was also not stated 
whether it was slack or roche lime; the difference in price was significant, with 
roche almost double the price. An analysis of the amount of lime invoiced to the 
gas company during 1875 equated to 3.03 shillings per bag. This suggests the 
gas works were purchasing Limeburners Point lime, at a discount rate. The trade 
had found in the gas works another source of revenue for its product, and thereby 
further employment for elements of the lime fleet.  
The gold rushes and accompanying building boom was the period when the lime 
trade underwent a paradigm shift from artisan to a corporate identity. The big 
players moved in on the lucrative trade with names such as Charles Campbell, 
William Lang, James Mixner, Henry Dyer and William Blair. These hard-nosed 
business men were driven by profit and one would expect efficiencies of scale too. 
In one respect or another, their names appeared for many years throughout the 
latter half of the nineteenth-century, in connection to the lime trade. Campbell and 
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Blair ran a hegemonic system at Limeburners Point lime and therefore a great 
amount of associated power. The limestone was of such quality that serious 
discussions were held by Geelong businessmen to develop ‘Limeburners Point 
marble’ on a commercial level.11 It was a freshwater limestone of far better quality 
to the inferior stone found at the Heads, which had the appearance of white earthy 
limestone.12 As such, the Limeburners Point lime was used extensively throughout 
Melbourne, and a requirement for most government contracts.13  
With the corporatisation of the lime trade, it is worth discussing the Victoria lime 
and Cement Company. The company was first registered in early September 
1865.14 The partnership consisted of William Blair, George Cakebread and Henry 
Hall until the retirement from the partnership of Cakebread, in May 1872.15 By 
1874 the dynamics of the arrangement had changed with William Blair (598 
shares), Charles Campbell (145 shares) and James Mixner (145 shares) who 
were the main owners, but also partners in the Limeburners Company. Hall may 
have been deceased by this time as his wife held 26 shares, along with the 
children of another pioneer McKenna, with 26 shares.16 Where the Victoria Lime 
and Cement Company started, and where the Limeburners Company ended 
appeared opaque. The evidence suggests the main purpose of the venture was to 
build a wall, in order to exclude competition, from others, at Limeburners Point.  
There were a number of varying statistics that suggested outputs from the 
Limeburners Point. The first, from the Geelong Advertiser, in May 1862 reported 
that four kilns (see figure 16 on following page) at the Point were producing a total 
2,000 bags per week, or 104,000 per year.17 By 1874 there were five kilns 
operating, with the Limeburners Company running four, whilst the Australian Lime 
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Company controlled the fifth; between the two they shipped out approximately 
12,000 bags per month, or 144,000 per year. The output was divided between the 
local area, the Western district and Melbourne. It was also stated that 10,190 
bags of lime were delivered to Melbourne each month, the products of the two 
companies. The size of the business at the Point cannot be underestimated as 
they produced two-thirds of the lime used within Victoria.18 The continuous output 
helped to drive the lime economy, keeping up to five vessels in fulltime 
employment.  
 
Figure 16. Kilns at Limeburners Point 1865 (SLV) 
 
Although Duck Ponds lime was in competition with the Limeburners Point product 
that could be accessed from Limeburners Creek off Corio Bay, north of Geelong 
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there appears to have been no major overwater shipment of lime to Melbourne. A 
search through the historic record failed to find examples of such events 
occurring. This is intriguing, but it may be as simple as by the time full scale lime 
production commenced in the early 1860s, the Geelong to Melbourne railway was 
in operation. This appeared to have been the main means of transhipment to 
Melbourne, as by late 1870, 80 to 90 tons was sent by rail each week.19 The 29 
ton schooner Harriett drifted ashore at Duck Ponds in 1862.20 This suggests that 
small craft were accessing the area, and as such they may have carried lime 
cargoes. 
This was also a period of turf wars between builders who required the product, 
and suppliers who sought to keep a close rein on supply. Rumblings of discontent 
by builders, that included David Mitchell, appeared as early as 1865, with talk of 
forming a company to handle their own lime.21 Mitchell was a prominent 
Melbourne builder and stonemason who, in 1857, emigrated from Scotland to 
Victoria. A very successful businessman, he was the main contractor for the 
Melbourne exhibition building, as well as a number of churches and other 
imposing structures.22   
A key factor for the establishment of a new union of builders to control the supply 
of lime was their exasperation at being constantly overcharged, by the lime 
cartels, for underweight bags of lime. The talk and hubris did not go unnoticed by 
the lime merchants. Methods of intimidation were surreptitiously applied to 
individual builders who had been threatened that if they did proceed, they might 
‘regret’ that decision. The progress of change was slow and it was not until 
October 1874 that the Melbourne Builders’ Lime and Cement Company set about 
the process of formalisation with the election of directors and the issuing of 
shares.23 And, to further stamp its authority and independence the company 
                                                     
19
 Town Talk, GA, November 3, 1870, p. 2. 
20
 Jack Loney, Australian Shipwrecks vol. 2: 1851 to 1871, (A.H. & A.W. Reed Pty. Ltd, 1980), p. 
138. 
21
 News of the Day, short article regarding a meeting held at a Melbourne hotel by builders and 
contractors to discuss issues with regards to lime merchants and the monopoly they held; a sub-
committee was set up including the builder David Mitchell as a member, Ag, September 19, 1865, 
p. 5. 
22
 Death of Mr. D. Mitchell, Ar, March 27, 1916, p. 6. 
23
 Tenders– The Melbourne Builders’ Lime and Cement Company – Meeting, Ag, October 7, 1874, 
p. 1. 
60 
 
sought to charter its own vessel.24 The long thought out move was an instant 
success for within a few months of commencing operations the company became 
so profitable that it could return £1, for each share taken out.25  
This action of confronting the exclusive club would no doubt have been 
considered a frontal assault on Campbell’s and Blair’s interests in the Limeburners 
Company at Limeburners Point. It was their company who supplied the Melbourne 
Builders’ Company with lime from their Limeburners Point kilns. Even though the 
Melbourne builders had established some degree of power, the rorting by the 
Geelong suppliers did not stop. A random sample taken from the builders’ vessel 
Result, concerned 20 bags of lime. They were examined by an independent 
auditor and weighed for content. This action revealed that instead of a supposed 
60 bushels, there were only 36, an undersupply amounting to 40 percent.26 As 
tensions increased between the two groups the Melbourne builders were soon in 
dispute with Campbell and Blair again as they sought fulfilment of bi-monthly 
orders that consisted of 475 bags per order. In what may have been an act of 
retaliation, Campbell and Blair claimed that they could not supply the company as 
they consistently sold out.27 Such was the nature of the new paradigm.  
 
The disappearance of the local shell lime trade 
While the limestone calcining side of the trade continued to increase, the shell 
lime appeared to decrease with very few advertisements for shell lime appearing 
in the Melbourne newspapers. In late June 1857 F.R. Wallen and Sons were 
advertising shell lime for sale, ‘at the wharf’, suggesting that a small trade still 
existed.28 Shell lime was a versatile material that could be used in mortar and 
when properly slaked it made a very smooth hard plaster ‘strongly resembling, on 
a wall or column the purest Italian monumental marble’. Imports arrived from 
Newcastle (NSW), in early October 1858, with 60 bushels being advertised for 
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sale ‘ex Mary Grant’.29 It may have been a product of economic rationalisation that 
shell lime appeared to exit the building trade, inasmuch as it was not cost effective 
to compete against the lime cartels. There is also a second hypothesis that the 
shell lime industry was over fished, for what may have been a limited resource, 
leading to reduced stocks, and therefore it became economically unviable. After 
the apparent winding back of local shell lime production it appeared as though the 
product was being used mainly as a soil improver for farmers.30 It was also used 
as a source of calcium for poultry.31 Whether this was local shell it is almost 
impossible to tell; it may have even been a bi-product of the fresh oyster industry.  
 
Second period lime craft—origins and rigs 
A search through the relevant literature and resources suggests there were a 
minimum of 75 second period vessels that operated at various times in the lime 
trade. An analysis of the registered tonnage data for the vessels revealed the craft 
became larger (on average) at 42 tons, as opposed to 19 tons for a first period 
vessel. This evidence in itself demonstrated the changing nature of the trade with 
the increased carrying capacity of the vessels involved to placate the insatiable 
demand for lime by builders, and for gas production. The rig preference also 
changed from the cutter to either the two-masted schooner or ketch. Other rigs 
transitioned into the trade included brigantines, steamers, sailing barges and a 
lugger.  
It is recognised that all types of rigs had their advantages and disadvantages, 
depending on the trade and wind conditions.  
The ketch (see figure 17 on page 63) and two-masted schooner were very similar 
in appearance to each other, both being fore and aft rigged on their two masts. 
The fore and aft rig derived its name from the sails that were set on booms and 
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gaffs, running fore and aft along the vessel.32 One of the primary differences 
between the schooner and ketch was the height of the foremast, that of a 
schooner being shorter than a ketch’s. The second denoting factor was the 
reversed positions of the mainmast. The forward most mast of a ketch was the 
mainmast, whilst the aft mast of a schooner was the mainmast. The two types of 
craft also had the advantage over a similar size cutter or sloop of being able to 
reduce sail with greater ease; due to the smaller sizes of their sails. As for sailing 
ability and finding the right balance, the two-masted rig could be adjusted for 
easier sailing by reefing, or by running without either the fore, main or mizzen 
sails, in strong winds.33 These small ketches and schooners did, in general, carry 
shallow drafts and were built with flat floors and mounted lee-boards.34 In order to 
prevent sideways movement when the wind was abeam, centre-boards, or lee-
boards would be dropped down to effectively extend the depth of the keel, 
providing more grip in the water.  
Although not as popular, square rigged vessels carried lime cargoes too, with 
topsail schooners and variations of the brig being found within the records. The 
limited numbers, partaking, may have been the result of the complex setup 
(compared to the fore and aft rig) and, the restricted sailing ability under certain 
wind conditions. Furling and reefing of sails was conducted off the deck and out 
on a yardarm. The square rig derived its name from the sails that were set on 
horizontal yardarms that were square to the masts on which they pivoted.35 The 
brigantine (see figure 18 on page 64) or hermaphrodite brig had square sails on 
the fore mast, and fore and aft sails on the aft mast.36  
Except for their topsails, which could have been square (on the front mast) or 
triangular, fore and aft schooners and ketches could carry out most of the reefing 
or furling operations, from the deck. Each type of vessel had its own sailing 
qualities that were peculiar to the rig it carried. Ketches and schooners, by the 
nature of the setup of their standing rigging and boom arrangements could sail 
closer to the wind than a square rigged vessel. This allowed for greater utilisation 
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of a wind that was not fair for a square-rigged vessel. This gave the fore-and-aft 
rigged vessels the advantage of not having to tack as many times to reach a 
destination. However, the square sail had its benefit with the driving power it 
provided, with many more square metres of sail area available.  
 
Figure 17. Ketch (Paasch) 
An analysis of the point of construction data revealed that Victoria attracted 
second-hand vessels from around the world. Craft from the United Kingdom, 
North America and Asia, found employment in the lime trade. Vessels of inter-
colonial construction constituted the main body of vessels with an eight percent 
more craft built in Victoria, over the nearest rival of New South Wales. 
Table 9 Rigs 
Rig No. of craft Percent Total 
Sch or ktch 59 78.6  
Ctr 9 12.0  
Brg’tne 2 2.6  
Stmr 2 2.6  
Brge 2 2.6  
L’gr 1 1.3  
   75 
Table 10 Place of build 
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Where built No. of craft Percent Total 
Victoria 22 29.3  
NSW 16 21.3  
Tasmania 15 20.0  
Sth. Aus. 2 2.6  
NZ 5 6.6  
UK 9 12.0  
Unknown 3 4.0  
Nth. Am’ca 1 1.3  
India 1 1.3  
Singapore 1 1.3  
 75 
 
 
 
 
Figure 18. Brigantine (Paasch) 
 
The John McDouall Stuart—a lime packet 
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The efficiency of the new business paradigm was displayed by the daily arrival of 
vessels at Melbourne with ‘Heads’ and ‘Geelong’ roche lime.37 One particular 
example of a regular sailing schedule was that of the 35 ton schooner John 
McDouall Stuart, owned by William Blair (Victoria Lime and Cement Company). 
Records taken from the Melbourne Age revealed that the period of January 19 
1874 to December 19 1874, inclusive, the vessel arrived at Geelong 43 times. 
Impressively, the John McDouall Stuart averaged 3.6 trips per month, and within 
the month of May 1874, made five trips. The least active month was November 
where the vessel completed just two trips. It can be argued that with their earning 
capacities, and the regular sailings they made, a small number of lime craft were a 
micro version of the famous sailing packets; with the Cygnet being described as a 
‘clipper schooner’.38 However, most of the irregular traders could be classified as 
tramps, or opportunistic traders that would take whatever cargoes were available. 
As discussed in the previous chapter regarding carrying capacity and registered 
tonnage, there was some degree of separation between the two figures. The John 
McDouall Stuart was 35 tons burthen and would have had 3,500 cubic feet of 
space, available for cargo. Some basic calculations were undertaken to estimate 
the amount of lime moved within the 1874 period, under discussion. The vessel 
had, in principal, the capacity to carry approximately 48 tons: at 43.5 bushels of 
lime per registered ton. Therefore, the capacity multiplied by the 43 movements 
between Geelong and Melbourne, equated to approximately 2,064 tons per year.  
The cost of shipping a bag in 1874 amounted to 0.50 shillings per unit at 210 
pounds (weight). The 35 ton John McDouall Stuart carried an estimated 26,624 
bags to Melbourne per year, making a very handsome gross return of £665.60 per 
annum off shipping alone, or a net profit estimated at £409.30. There were further 
processes for income generation as the vessel brought forward-cargo to Geelong 
and the kilns. There was the possibility of making approximately £165.50 per year 
gross, with running costs of 38.5 percent deducted, returning a net profit of 
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approximately £101.50, on these cargoes.39 These figures were based on full 
loads and the craft making a total of 43 trips return trips during 1874. There was, 
of course, room for movement either way with regards to the incoming and 
outgoing figures. 
 
The 100 ton lime traders 
Although steamers regularly plied between Melbourne and Geelong during the 
second period there were only two (recorded) incidences of steamers taking lime 
away as cargo. The first was the iron steamer Maid of the Yarra that received lime 
at Limeburners Point for transhipping to Melbourne, in July 1855.40 It should be 
noted that the vessel’s arrival at Limeburners Point was not mentioned in the 
normally reliable Geelong Advertiser and Intelligencer, until nearly seven months 
after the event. This was a prime example of the deficiency in recorded data as 
the steamer was only mentioned as collecting the lime as an adjunct to a court 
case. The vessel’s movements (to Limeburners Point) did not appear in the 
contemporary press or Syme’s arrivals and departures for Victorian ports.  
The second steamer may have been Thomas Parker’s iron steamer Express, the 
vessel appeared to have landed fresh lime for William Lang at Queens wharf, as 
Lang advertised that he had fresh (Geelong) Point lime ‘per steamer daily’; the 
only regular steamer in the trade to Geelong was Parker’s Express (see figure 19 
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below).41 The Express appeared to only carry lime for a short time; perhaps the 
freight charges increased and it became uneconomic for Lang, whereby he 
purchased his second craft, Water Witch, in December 1862. 
It had already been noted that there was a size increase of vessels to an average 
of 42 tons. However, although not appearing to be regular lime traders there were 
two sailing vessels having tonnages greater than 100. The 139 ton brigantine 
Rosebud advertised, in January 1854, as having ‘Heads lime’ that could be 
obtained aboard from its berth near Raleigh’s wharf. It was described at the time 
of its wrecking as being a ‘lime trader’.  
Secondly, there was the 103 ton brigantine Dispatch that advertised ‘best Heads 
lime’ for sale at Lime wharf, in December 1855. The movements of these craft 
appeared to have been irregular. It is therefore possible that, at over 100 tons, the 
carrying capabilities of the brigantines were in fact too large for the trade, for the 
amount of lime being produced. Perhaps they were utilised as floating 
warehouses.  
 
Figure 19. Parker’s SS Express (Jack Loney collection) 
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Interpreting the Rosetta through historic photographs  
Historic photographs have been used as interpretation tools before for various 
maritime subjects including ascertaining details of the ketch Alert that was 
abandoned in Port Adelaide’s ships’ graveyard in 1959.42 It is the aim of this 
section to select relevant images of a well-known lime craft and use that visual 
data to interpret, and form a general opinion of the vessels that operated within 
the intra-Port Phillip trading system. Three photographs from the Allan Green 
collection of the ketch Rosetta are held by the State Library of Victoria and have 
been utilised for this task.  
Built as a schooner at NSW in 1851 with the dimensions of 46.5’ x 13.6’ x 6.0’, 
[14.1 x 4.1 x 1.8], 33 tons, the vessel underwent a major renovation in 1900 
whereby it was lengthened and converted into a ketch. Its new dimensions were: 
49.1’ x15.2’ x 5.9’, [14.9 x 4.6 x 1.7] it also acquired a new burthen of 35 tons. The 
vessel had a long history in the lime trade, dating back to 1857. It was first 
registered at Melbourne in 1855 and purchased by Henry Dyer in 1861. The 
Victoria Lime and Cement Company purchased the craft in 1866.43 W.A. Blair was 
its registered owner in 1874.44 The vessel’s next owners were G. Hore and Sarah 
Stenniken in 1903.45 Lastly, it was noted in the register that the vessel was last 
surveyed in January 1916 and owned by Gladys Anderson.46  
The vessel continued to trade between ‘Rye and Melbourne’, with voyages being 
noted as late as 1926.47 The Rosetta was reported to have been lost at sea in 
1928, but this may have been the time it was abandoned at Williamstown.48 
Maritime historian, the late Hartley Watson reported the hulk of the vessel was 
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ashore at Knight’s slipway, at Williamstown. It was still visible as recently as the 
1950s.49 
The first image (see figure 20 below) is a side profile shot of the vessel. The craft 
displayed a straight stem angled slightly forward with a slender sheer present 
along the main rail; the stern is flat and set at an obtuse angle to the deck. The 
vessel carried a foretopmast with the topsail furled while the mizzen mast had no 
topmast (baldhead). The vessel’s stem supported a bowsprit with an estimated 
length of four and a half metres; attached were a jib and fore staysail set on their 
stays. The main and mizzen sails are set, with two rows of reef bands on each 
sail. The image also displays its cargo of firewood covering the deck, to a height 
of approximately 30 to 40 centimetres above the main rail.  
Firewood and lime could be companion cargoes. This was confirmed by the lime 
cargo contained in the wreck of the Eivion at Rye. The Eivion was attempting to 
take on a cargo of wood at the time of its wrecking.50  
 
Figure 20. Rosetta 1 (SLV) 
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A large bitt can be seen approximately 1.2 metres aft of the stem, where the 
bowsprit would terminate. This solid vertical timber was used for bitting off the 
anchor chain to secure the vessel while at anchor. Just aft of the bitt is a 
companionway that led to a forecastle for the crew. Although out of view, there 
would have been a manually operated windlass for hauling in the anchor. This 
was generally located between the bitt and the companion way. There was no 
sign of a lifesaving ring, cookhouse or ablutions facilities. The masts were stayed 
with shrouds leading to a set of corresponding deadeyes; they attach to 
chainplates fastened to the hull. Each set of deadeyes, configured vertically, are 
joined with lanyards, the top set are attached to the shrouds. The shrouds were 
tensioned by tightening the lanyards, which thereby steady the masts. Three sets 
are on either side of the main mast, while two sets are on either side of the mizzen 
mast; a total of twenty deadeyes. An admiralty style anchor hung off the port side 
and secured in place with rope lashings with the anchor chain passing through a 
hawsehole located slightly above deck level.  
The second image (see figure 21 on following page) was taken side on, but 
looking from the bow towards the stern. It was also a data rich image in which our 
knowledge of this vessel was extended, as there were characteristics that couldn’t 
be obtained through register details. The first noticeable item was the tiller 
steering being used to control the vessel. This is relevant information as it shows 
that in spite of the development of wheel controlled steering systems; a somewhat 
archaic tiller was still in operation at the time of the photograph. A low, captain’s 
cabin can be observed just aft of the mizzen mast. Hung in the port mizzen 
shrouds appeared to be two bags, perhaps containing legs of mutton for meals. In 
all the images of the Rosetta, there had only ever been two people observed 
aboard; this suggested the craft operated at a minimum crewing level. There 
would have been the master and deck hand only; no doubt running a tight ship to 
keep operating costs down. 
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Figure 21. Rosetta 2 (SLV) 
The third image (see figure 22 on following page) showed the vessel almost bow 
on, but with the starboard side foreshortened because of the angle. It revealed the 
nature of the vessel’s forward hull, being full, almost bluff without any hint of 
concavity. The port anchor was in a vertical position suggesting the vessel was 
preparing to anchor. The fore staysail was set, with the jib hauled down on its 
stay. The topsail had been furled; with the main and mizzen sails still drawing very 
slightly as the wind was on the port side. A deckhand sat on the port main rail at 
the bow ready to let the anchor go, as the master manoeuvred the vessel’s bow 
into the wind to lose way. 
The three images studied were central sources of information for this second 
period lime craft. It was fortunate that Allan Green (the photographer) saw 
something intrinsically special in these craft and went to the trouble of 
photographing them. As would be imagined, the Rosetta was a purely utilitarian 
craft; there was no ornamental paintwork, woodwork or accoutrements. It was in 
itself a synthesis of purity, design and function for the purpose of moving cargo 
from point A to point B as economically and efficiently as possible. This was a 
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model of a vessel that may have been typical of the intra-Port Phillip sail traders 
that helped build Melbourne. 
 
Figure 22. Rosetta 3 (SLV) 
Interpreting wharf facilities through historic photographs 
Without a trace of Lime wharf surviving as an artefact a method to interpret a 
moment in time is through historic images. An examination of the State Library of 
Victoria’s search engine revealed two mid-nineteenth-century images of Lime 
wharf, Melbourne. The first was erroneously described as ‘Schooners Queens 
wharf’ (see figure 23 on following page); whilst the second had been mislabelled 
as ‘Queens Wharf Melbourne’ (see figure 24 on page 74). 
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Figure 23. Discharging cargo at Lime wharf (SLV) 
The second image had a typed subtitle of ‘unloading lime near Falls Bridge’ and 
was particularly useful inasmuch as the wharf layout and masts could be 
observed. The image had no ascribed date associated with it, but a few clues 
suggest a period during the late 1860s. Diagnostic of the earliest date possible 
was a wooden bridge that once crossed the Yarra River, at the foot of Queens 
Street. Built in 1861, this was the Falls Bridge and appeared behind the masts.51 
A paddle steamer was on the opposite bank to Lime wharf. By the arrangement of 
the vessel’s superstructure it appears to be the PS Reliance. The vessel was 
launched at Melbourne in October 1865.52 It was lost off Cape Schanck in July 
1869.53 These two dates suggest a time frame of late 1865 to mid-1869. 
                                                     
51
 The Bridge Over the Falls, To the Editor of the Age, letter regarding the state of the approaches 
to the new bridge, at the Falls, Ag, December 20, 1861, p. 6. 
52
 Report of the launch of the Reliance from the yard of Findlay and Company, located on the 
south bank of the Yarra, Ar, October 30, 1865, p. 5. 
53
 Telegraphic Dispatches, Flinders Saturday, report of the foundering of the Reliance off Cape 
Schanck, after striking a rock off Woody Point (Western Port), Ar, July 19, 1869, p. 5. 
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Figure 24. Lime wharf (SLV) 
There were three small timber sheds, belonging to lime merchants, each most 
likely manned by a tally-clerk who would control the merchant’s stock and arrange 
for distribution. The one in the centre was that of Mixner and Campbell who 
formed a partnership in January 1867.54 The second shed to be identified was to 
the right, and belonged to the Victoria Lime and Cement Company, of which the 
owners were William Blair, George Cakebread and Henry Hall. It is unfortunate 
that the shed furthest to the left remains unidentified; it may have belonged to 
William Lang, another well-known lime merchant. In front of the sheds were piles 
of recycled bags, ready for shipping back to the various kilns, for refilling. 
For the purpose of discharging their cargoes, at least two vessels had set up 
booms, to act as crane jibs. A man, who is almost invisible, stood to the left of 
Mixner and Campbell’s shed, covered from head to toe with lime dust. He 
appeared to be in the process of loading the cart, attached to a horse. 
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 Public Notice, advertisement for the newly formed partnership of ‘Mixner and Campbell’, as lime 
and cement merchants, Ar, January 5, 1867, p. 6. 
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The next items of interest in the image were the bags of lime stacked on the 
wharf, some exposed to the elements, whilst others have been covered with 
tarpaulins. If the lime was roche, it would be essential to carry out this operation to 
prevent fires, in the event of rain.  
There appeared to be five vessels, with a total of nine masts, alongside the wharf. 
Beginning on the left; the first vessel was a schooner with a single square topsail 
and baldhead mainmast. The craft directly astern was an ordinary schooner with a 
triangular topsail on the foremast and baldhead mainmast. On the outside of the 
previous craft was a schooner, baldhead on both fore and mainmasts. Hard up 
against the last described vessel was a cutter. The vessel furthest to the right was 
a fourth schooner, with a square topsail and carrying a topmast atop the 
mainmast. An intriguing possibility regarding the identification of the last vessel 
was its position opposite the Victoria Lime and Cement Company’s shed. This 
suggested the craft was one of their vessels: Maria, Rosetta or Cygnet. 
This particular image is an important source of information regarding the types of 
vessels using Lime wharf and the physical footprint of the site, in the late 1860s. It 
brought to life the sometimes prosaic descriptive data found within the official 
written historical record. 
 
Second period fleet owners 
To consider a person or company a fleet owner, they must have had at least two 
vessels operating in the lime trade, concurrently. This shows that they were not 
just single vessel operations, but had moved to a semi-corporate structure in order 
to move their product to the market place. It was therefore a worthwhile exercise 
to construct a table of the vessels and their owners involved in the lime trade. The 
registration details soon made it apparent that the big stake holders such as Blair, 
Campbell, Dyer and Lang each had a fleet of vessels registered in their names, or 
were partners in sailing craft. The data was revealing inasmuch as it showed that 
craft changed ownership, often amongst those operators. 
Vessels such as the 38 ton ketch Phoenician and the 33 ton schooner Rosetta 
were examples of such cross linked intricacies. William Blair and William Lang 
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were the Phoenician’s registered owners in 1857 with Lang exiting the partnership 
in 1861. He briefly returned as owner in May 1865 before selling the vessel to 
James Mixner in the same year. Mixner and Campbell were the registered owners 
by 1868, with Mixner exiting the partnership by 1874. In 1876 the craft was sold to 
Peter Pidoto who ran the ketch between Melbourne and Dromana, carrying 
general cargo. The Phoenician left Hobson’s Bay for Dromana on the afternoon of 
March 4 1881 and was wrecked later that day on the Anonyma Shoal, southwest 
of Sandringham.55   
Without specific income and expenditure details it is not known how much 
revenue the Phoenician generated for Blair and Lang. The craft did not only carry 
lime as it picked up the occasional load of firewood too.56 Conversely, if the vessel 
had the capacity to generate a regular income and repay debt, what would be the 
reason for Blair and Lang to sell the craft to Mixner and Campbell? Were Blair and 
Lang financially overstretched, or had too much tonnage for the amount of lime 
they were producing? Blair had the 14 ton Bold Struggler and Lang the 22 ton 
schooner Water Witch to transport their product.  
It was suggested by Alexander that the cartels maintained self-imposed 
production limit of 500 bags per kiln, per month.57 Therefore, they may have had 
sufficient tonnage with the two vessels and the occasional use of a lime craft 
belonging to the Victoria Lime and Cement Company, in which Blair was a 
partner. It was notable that Blair didn’t begin a repurchasing program of his own 
tonnage until 1869 when he bought the 32 ton schooner Gauntlet. Two further 
craft were acquired in 1874 with the purchases of the 35 ton John McDouall Stuart 
and the 33 ton Rosetta. 
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 Shipping Intelligence, A Ketch, a report of the wrecking of the Phoenician on the Anonyma 
Rocks, Ar, March 5, 1881, p. 6. 
56
 Merchandise, Firewood, advertisement for the sale of firewood from the Phoenician, at the New 
Dock, Ar, July 12, 1864, p. 8. 
57
 Alexander, Nepean Limestone, p. 11. 
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William Blair: Melbourne lime and cement merchant. 
Table 11 William Blair’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Bold Struggler 14 tons cut’r 1847 Vic 33.0’ x 11.7’ x 5.6’ 
[10.1 x 3.6 x 1.7] 
1856–186? 
Gauntlet 32 tons sch 1866 Tas 52.0’ x 16.3’ x 7.6’ 
[15.8 x 5.0 x 2.3] 
1869–1901 
John McDouall 
Stuart 
35 tons sch 1861 SA 57.8’ x 15.3’ x 7.7’ 
[17.6 x 4.7 x 2.3] 
1874–1898 
Phoenician 38 tons ket 1852 NSW 53.7’ x 15.7’ x 6.0’ 
[16.4 x 4.8 x 1.8] 
1857–1865 
Rosetta 33 tons sch 1851 NSW 46.5’ x 13.6’ x 6.0’ 
14.2 x 4.1 x 1.8] 
1874–1903 
Thistle 28 tons Sch 1843 NSW 40.7’ x 13.8’ x 6.5’ 
12.4 x 4.2 x 2.0] 
1856–1864 
 
 
Charles Campbell: Melbourne lime and cement merchant. 
Table 12 Charles Campbell’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Fidget 31 tons sch 1869 Vic 53.7’ x 16.0’ x 5.6’ 
[16.4 x 4.9 x 1.7] 
1872–1903 
Petrel 29 tons sch 1865 Tas 50.8’ x 15.4’ x 6.4’ 
[15.5 x 4.7 x 1.9] 
1868–1904 
Phoenician 38 tons ket 1852 NSW 53.7’ x 15.7’ x 6.0’ 
[16.4 x 4.8 x 1.8] 
1868–1876 
Unity 28 tons sch 1867 Vic 44.3 x 15.5’ x 7.0’ 
[13.5 x 4.7 x 2.1] 
1875–1877 
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John Cain: Mornington Peninsula kiln owner. 
Table 13 John Cain’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Ariel 35 tons ket 1878 NSW 59.3’ x 16.3’ x 5.9’ 
[18.0 x 5.0 x 1.7] 
1889–1903 
Gondola 20 tons ket 1854 Vic 59.5’ x 11.7’ x 2.8’ 
[18.1 x 3.6 x 0.8] 
1902–190? 
Thomas 15 tons cut’r 1864 Vic 57.0’ x 15.6’ x 4.4’ 
[17.4 x 4.7 x 1.3] 
1893–190? 
Victoria 40 tons sch 1854 Singapore 56.3’ x 15.0’ x 6.1’ 
[17.1 x 4.6 x 1.8] 
1886–1890 
 
 
Devine brothers: Mornington Peninsula kiln owners. 
Table 14 Devine brothers’ fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Bold Struggler 14 tons ctr 1847 Vic 33.0’ x 11.7’ x 5.6’ 
[10.1 x 3.6 x 1.7] 
1847–1856 
Dispatch 103 tons bgtn 1844 Nova 
Scotia 
68.7’ x 19.2’ x 9.8’ 1855–1857 
Emergency 26 tons sch 1847 NZ 44.7’ x 12.4’ x 6.9’ 
[13.6 x 3.8 x 2.1] 
1851–1853 
Favourite 76 tons sch 1846 UK 61.0’ x 16.5’ x 
10.1’  
[18.6 x 5.0 x 3.1] 
1853–1854 
Jane 19 tons sch 1846 Vic 38.0’ x 11.0’ x 5.0’ 
[11.6 x 3.3 x 1.5] 
1849–1853 
Maria 29 tons sch 1851 Vic 42.6’ x 14.8’ x 6.5’ 
[13.0 x 4.5 x 2.0] 
1851–1859 
Opossum 19 tons ctr 1827 Tas 36.2’ x 10.8’ x 9.6’ 
[11.0 x 3.3 x 2.9] 
1848–1853 
 
 
 
 
79 
 
Henry Dyer: Melbourne lime and cement merchant. 
Table 15 Henry Dyer’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Bold Struggler 14 tons ctr 1847 Vic 33.0’ x 11.7’ x 5.6’ 
[10.1 x 3.6 x 1.7] 
1856–186? 
Cygnet 29 tons sch 1846 NSW 43.0’ x 13.8’ x 6.8’ 
[13.1 x 4.2 x 2.1] 
1856–1866 
Nancy 21 tons sch 1847 NZ 42.2’ x 13.0’ x 6.0’ 
[13.0 x 4.0 x 1.8] 
1857–1860 
Rosetta 33 tons sch 1851 NSW 46.5’ x 13.6’ x 6.0’ 
[14.1 x 4.1 x 1.8] 
1861–1866 
Thistle 28 tons sch 1843 NSW 40.7’ x 13.8’ x 6.5’ 
[12.4 x 4.2 x 2.0] 
1856–1864 
Victoria 36 tons brge 1854 Vic 55.6’ x 13.9’ x 5.4’ 
[17.0 x 4.2 x 1.6] 
1854–1865 
 
 
James Ford: Mornington Peninsula kiln owner. 
Table 16 James Ford’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Alice 25 tons ctr 1839 SA 41.3’ x 11.1’ x 6.1’ 
[12.6 x 3.4 x 1.8] 
1846–1852 
Eclair 29 tons sch 1849 NZ 49.4’ x 14.0’ x 6.9’ 
[15.0 x 4.2 x 2.1] 
1853–1856 
Julia Ann 17 tons sch 1848 Vic 33.6’ x 11.7’ x 6.5’ 
[10.2 x 30.5 x 2.0] 
1848–187? 
Waitemata 50 tons sch 1852 NZ 61.3’ x 18.0’ x 7.4’ 
[18.7 x 5.5 x 2.2] 
1854–1856 
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William Lang: Melbourne lime merchant 
Table 17 William Lang’s fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Italia 32 tons ctr 1837 NSW 40.5’ x 14.4’ x 7.5’ 
[12.3 x 4.4 x 2.3] 
1866–1872? 
Phoenician 38 tons ket 1852 NSW 53.7’ x 15.7’ x 6.0’ 
[16.4 x 4.8 x 1.8] 
1857–1865 
Water Witch 22 tons sch 1851 Vic 40.2’ x 12.1’ x 6.5’ 
[12.2 x 3.7 x 2.0] 
1862–1867 
 
 
Stenniken family: Mornington Peninsula kiln owners and firewood merchants 
Table 18 Stenniken family fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Eivion 27 tons ket 1886 Vic 65.8’ x 16.2’ x 4.2’ 
[20.0 x 4.9 x 1.3] 
1903–1918? 
Fidget 31 tons sch 1869 Vic 53.7’ x 16.0’ x 5.6’ 
[16.4 x 4.9 x 1.7] 
1909–1918? 
ca 
Gertrude 35 tons ket 1877 Tas 67.3’ x 18.0’ x 5.2’ 
[20.5 x 5.5 x 1.6] 
1888–1918 
John McDouall 
Stuart 
35 tons sch 1861 SA 57.8’ x 15.3’ x 7.7’ 
[17.6 x 4.6 x 2.3] 
1898–1912 
Petrel 29 tons sch 1865 Tas 50.8’ x 15.4’ x 6.4’ 
[15.5 x 4.7 x 1.9] 
1904–1909 
Result 27 tons ket 1864 Vic 46.3’ x 15.6’ x 6.1’ 
[14.1 x 4.7 x 1.8] 
1914–1916 
Rosetta 33 tons 
 
35 tons 
sch 
 
ket 
1851 
r/blt 
1900 
NSW 
 
Vic 
46.5’ x 13.6’ x 6.0’ 
[14.2 x 4.1 x 1.8] 
49.1’ x 15.2’ x 5.9’ 
[14.9 x 4.6 x 1.7] 
 
 
1903–1920 
Vision 24 tons ket 1880 NSW 54.6’ x 13.8’ x 5.1’ 
[16.6 x 4.2 x 1.5] 
1910–1910 
Wave 65 tons sch 1841 NSW 50.6’ x 15.0’ x 8.7’ 
[15.4 x 4.6 x 2.7] 
1854–1858 
 
 
81 
 
Sullivan family 
Table 19 Sullivan brothers’ fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Julia Ann 17 tons sch 1848 Vic 33.6’ x 11.7’ x 6.5’ 
[10.2 x 30.5 x 2.0] 
1851–1876? 
Triumph 45 tons sch 1848 Tas 64.6’ x 16.2’ x 5.3’ 
[19.7 x 4.9 x 1.6] 
1855–1856 
 
 
White family: Mornington Peninsula lime burners. 
Table 20 White family fleet 
Name Tons Rig Yr. blt. Where Dimensions Ownership 
James Paxton 70 tons sch 1850 UK 63.8’ x 14.0’ x 8.0’ 
[19.4 x 4.2 x 2.4] 
1854–1858 
Jane Williams 33 tons ctr 1838 NSW 41.5’ x 13.3’ x 6.8’ 
[12.6 x 4.0 x 20.1] 
1855–1861 
Mary 20 tons sl'p 1840 Tas 35.0’ x 12.3’ x 5.9’ 
[10.6 x 3.7 x 1.7] 
1853–1855 
 
 
Victoria Lime and Cement Company: Blair, Campbell, Mixner. 
Table 21 Victoria Lime and Cement Company fleet 
Name Tonnage Rig Yr. blt. Where Dimensions Ownership 
Cygnet 29 tons sch 1846 NSW 43.0’ x 13.8’ x 6.8’ 
[13.1 x 4.2 x 2.1] 
1866–1867 
Maria 29 tons sch 1851 Vic 42.6 x 14.8’ x 6.5’ 
[13.0 x 4.5 x 2.0] 
1866–1879 
Rosetta 33 tons sch 1851 NSW 46.5’ x 13.6’ x 6.0’ 
[14.2 x 4.1 x 1.8] 
1866–1874 
Violetta 18 tons ctr 1864 Tas 42.3’ x 13.8’ x 6.3’ 
[12.9 x 4.2 x 1.9] 
1866–1866 
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Lime craft at Lime wharf 1859 
To gain an understanding of the trading patterns of vessels involved in the lime 
trade, a period starting in late March 1859 and finishing in early January 1860 was 
used as a case study. Arrival data had been taken from the Harbor Master’s 
register of shipping arrivals at the Yarra River wharves.58 Upon closer reading of 
the data it became apparent there were regular, semi-regular and occasional 
traders.  
The regular traders included: Henry (17 trips), Maria (17 trips), Phoenician (21 
trips), Redwing (5 trips), Isabella (5 trips), Mary Ann (19 trips), Mystery (9 trips), 
Jane Williams (24 trips), Thistle (21 trips), Cygnet (22 trips) and Nancy (18 trips).  
While irregular lime traders included: Midas (4 trips), Governor La Trobe (1 trip), 
Fly (1 trip), William Taylor (1 trip), Glen Ayr (1 trip), Priscilla (1 trip), Alpha (2 trips), 
Esther Ann (1 trip), Water Witch (1 trip), Alexander (1 trip), Mary Rose (1 trip) and 
Harmony (1 trip). 
 
Lime trading incidents and shipwrecks 
To understand the statistical variation regarding wrecks of operational lime traders 
during the first and second periods, relevant data sets were compared. Those of 
the first period were extrapolated from the previous chapter. It could be expected 
that with the increase in vessel movements, during the second period, there would 
have been a corresponding increase in the data set. However, as a comparison 
between first and second period of total wrecks, as a percentage of lime traders, 
the results are quite close. At a basic level the figures demonstrated that there 
was an 8.8 percent chance of a first period vessel becoming a total wreck.  
An analysis of the second period data showed there was a 9.3 percent chance of 
a lime trader becoming a total wreck. This indicated there was a slight increase of 
0.5 percent in second period wrecks, over that of the first. However, as a straight 
one-on-one percentage exercise it did not reveal the true nature of the events; 
inasmuch as the first period lasted 15 years, whilst the second existed over a 
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 PHMRS, March 21,1859–August 14,1865, unit 2.  
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period of 69 years, a vast difference. This simple approach distorted, to some 
degree, the ultimate percentages. The data was approached from a different 
angle by dividing the number of wrecks into the years, of each period. Due to the 
different time span of each period a different data set occurs that reversed the 
percentages. First period wrecks relative to time equated to 20 percent. Second 
period wrecks relative to time equalled ten percent. 
Incidents are of great interest too, as these were near shipwrecks that concerned 
stranding and fire events. It was only through quick action, or hard work that the 
vessels involved did not become total wrecks. The incidents of fire that occurred 
during the second period were substantial. What stood out as an anomaly, from 
the historic record, was the absence of first period fire events. This suggested that 
there were no incidents of fire (highly unlikely), or any that did occur were not 
reported in the press, or the Ports and Harbours wreck register. As the statistics 
stood within the second period 14.6 percent of vessels were affected by fire.  
Lastly, as some vessels were refloated after an incident, stranding and foundering 
incidents were combined as one event. Within the first period there only appeared 
to have been one stranding incident. This was calculated as a percentage of total 
vessels for the period that affected 2.8 percent of the craft. Considering the 
amount of shipping traffic, this figure would appear suspect too. At face value, and 
as a percentage of total craft, the second period was a much more dynamic time 
for such events, affecting 14.6 percent of vessels.  
 
Table 22  Second period wrecks and incidents  
 
Name 
 
Tonnage 
 
Rig 
 
Incident/shipwreck 
Adieu 15 tons ket Total wreck Rye September 1882. 
Cicada 35 tons ket Total wreck Dromana August 1922. 
Eivion 27 tons ket Total wreck Rye December 1921. 
Gauntlet 32 tons sch Lime cargo ignited at Heads August 1869, repaired and 
returned to service. 
Sank in Yarra River after colliding with brig September 
1879, refloated and returned to service. 
Ashore at Point Gellibrand August 1883, refloated and 
returned to service. 
Figit 31 tons sch Lime cargo overheated after stern damaged when ran into 
by a steamer at Sorrento May 1884, repaired. 
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Name 
 
Tonnage 
 
Rig 
 
Incident/shipwreck 
Harlequin 64 tons sch Cargo ignited below the Falls Yarra River July 1857, 
refloated and returned to service. 
Joanna 34 tons sch Total wreck west channel July 1857. 
John 
McDouall 
Stuart 
35 tons sch Ashore at Limeburners Point August 1874, refloated and 
returned to service. Lime cargo ignited off Williamstown 
August 1886, returned to service. 
Vessel sank off Williamstown after colliding with a buoy 
September 1887, refloated and returned to service. 
Maria 29 tons sch Capsized off Williamstown November 1874, refloated and 
returned to service. 
Blown ashore Dromana June 1878, refloated and rebuilt 
as John and May. 
Nancy 21 tons sch Blown ashore at Arthur’s Seat May 1854, refloated and 
returned to service. 
Lime cargo ignited Lime wharf December 1859, returned 
to service. 
Lime cargo ignited and vessel foundered in Corio Bay 
February 1861, refloated and converted into a coal hulk. 
Opossum 19 tons ctr Total wreck Rye ca 1853. 
Phoenician 29 tons sch Capsized south channel August 1858, refloated and 
returned to service. 
Result 27 tons  ket Blown ashore Rye June 1878, lime cargo ignited shortly 
after, repaired and returned to service. 
Lime cargo ignited May 1880, repaired and returned to 
service. 
Lime cargo ignited whilst berthed Yarra River January 
1899, repaired and returned to service. 
Rosa & Mary 27 tons ket Lime cargo ignited between Heads and Melbourne 
December 1882, fire eventually extinguished. 
 
Rosebud 
 
139 ton 
 
bgtn 
 
Total wreck Rosebud May 1854. 
Rosetta 32 tons sch Lime cargo ignited whilst at Queens wharf October 1875, 
no major damage incurred. 
Blown ashore at Rye June 1878, refloated and returned to 
service. 
Trader  46 tons sch Vessel capsized off St Leonards November 1888, vessel 
refloated and returned to service. 
Victoria 40 tons sch Totally destroyed by fire Footscray April 1890. 
Total No: wrecks 
(including fires) 
7 total wrecks, affecting 9.3 percent of all vessels. 
Total No: fires (later 
repaired) 
11 fires (not including Victoria), affecting 14.6 percent of all 
vessels. 
Total No: strandings 
(later refloated) 
6 strandings, affecting 8 percent of all vessels. 
Total No: vessels sunk 
(later refloated) 
5 foundered, affecting 6.6 percent of all vessels. 
Incidents and 
wreckings. 
Jan: 1, Feb: 1, Mar: 0, Apr: 2, May 3, Jun: 3, Jul: 2, Aug: 6, Sep: 4, 
Oct: 1, Nov: 2, Dec: 3, one unknown. 
Total No: incidents 29 incidents, including wrecks affecting 38.5 percent of all vessels. 
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Table 23  
Ex lime traders wrecked within Port Phillip 
Name Tonnage Rig Shipwreck 
Boujah 
Maiden 
16 tons sch Total wreck Indented Head 1856. 
Cygnet 29 tons sch Total wreck Dromana September 1876. 
David 25 tons ctr Total wreck Port Melbourne April 1863. 
James & 
Amelia 
31 tons ket Total wreck Drysdale September 1872. 
Phoenician 29 tons sch Total wreck Anonyma Shoal March 1881. 
Water Witch 20 tons sch Total wreck off Red Bluff December 1870. 
William 32 tons ctr Total wreck Indented Head 1858. 
Total No: wrecks 7 wrecks of ex-lime traders within Port Phillip. 
 
As artefacts of shipping commerce, non-participating lime traders should be 
included as subject vessels too. It is suggested that they have ability to provide 
new knowledge of lime vessels. Information to be gained could include ship 
design, species of timber used and construction techniques employed in the 
building process. Those located within Port Phillip may therefore offer insights into 
these craft, as there is the potential for wrecks to survive as relatively intact 
entities.  
The exception to that general rule was those waters affected by the scallop 
industry, or vessels wrecked on reef. For a number of decades, boats towed large 
steel dredges across the seabed to collect the valuable shellfish. It was not until 
1997 that this intrusive process ceased to operate within Port Phillip. Therefore, 
within the unaffected areas, the waters could have been fairly benign in 
comparison with those of Bass Strait and other coastal locations. And, although 
these coastal sites have relevance, the disintegration and scattering effect of the 
sea conditions on the vessel as an artefact may produce a wreck site with little 
context. 
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Summary 
The second period of the Port Phillip lime economy was one of initial expansion, 
brought about by the establishment of the coal gas industry and Melbourne’s 
building boom. Running parallel and assisting this expansion was the workhorse 
of the industry, the lime craft. Collectively, the vessels became larger; whilst the 
schooner or ketch developed into the prime rig of choice. It was a period of 
experimentation where at least two brigantines, each of over 100 tons burthen, 
were utilised in the lime trade within Port Phillip.  
Other specialised craft from the first period all but disappeared from the lime 
trade. These vessels included small shell gathering boats, and cutters of less than 
nine metres in length. The coming of the gold rushes saw these ‘cockle shell craft’ 
consumed; a sign of the times as the trade progressed to a business model of 
company dominance for corporate gains.59 The second and final epoch saw the 
gradual demise and eventually, the complete disappearance of the lime craft. The 
period of prosperity for the owners, masters and crews, along with the picturesque 
sight of a lime-laden craft beating its way to Melbourne ended with the wrecking of 
the Eivion at Rye, in December 1921.  
Since there is now an understanding of the two distinct periods concerning the 
lime economy of Port Phillip, the vessels and associated wrecks, it is time to 
explore lime consumption within the building booms and the gas production 
industry. The following thesis chapter now turns to the development of Melbourne 
as a metropolis and the associated rise and fall of the Port Phillip lime economy. 
This sets the lime trade within the historical context concerning the rise and fall of 
Marvellous Melbourne. 
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Chapter 5.  THE RISE AND FALL OF THE PORT PHILLIP LIME ECONOMY 
 
Introduction 
The Port Phillip lime economy operated out of the Heads district and Limeburners 
Point for nearly ninety years, before a series of factors saw the disappearance of 
the sailing craft and the closure of the quarries. When first discovered and 
commercialised in the late 1830s lime found a ready market in Melbourne. It was 
manufactured locally by either digging up limestone, or dredging shells from the 
bottom of Hobson’s Bay and the Yarra River whereby the base resource was 
burnt to produce lime.  
To the consternation of many, it was calcined within the early town of Melbourne. 
It could not be imagined that there was a long term plan for sustainable lime 
production, or that Victoria’s population would explode with the advent of the gold 
rushes. Before the rush of late 1851, both Geelong and Melbourne were provincial 
towns in the Port Phillip District, located in southern New South Wales. The rush 
for Victoria’s alluvial riches had a marked effect on the growth of Melbourne during 
the 1850s; as in 1851 Victoria’s population was just 77,345.1 Four years later it 
had increased to 303,527.2  
 
The rise and decline of ‘Marvellous Melbourne’ 
‘Marvellous Melbourne’ was a term brought into common usage by George 
Augustus Sala, an English journalist who wrote, at different times for a number of 
English newspapers including The Daily Telegraph (UK) and the Illustrated 
London News. Sala travelled to Australia in 1885 where he subsequently wrote 
about his experiences.3  
So farewell Melbourne the Marvellous, city of towering warehouses, Parliament Houses–
the new one as yet unfinished-law courts, free libraries, a colonial post-office, a 
                                                     
1
 Census of the Year 1851, Ar, August 8, 1851, p. 2. 
2
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26, 1855, p. 4. 
3
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monumental town-hall, colleges, institutes, cathedrals, churches and chapels innumerable, 
stately Government offices, multitudinous drinking bars – of which the sprightly barmaids 
are threatened with extinction under clauses of Mr. Berry’s new Licensing Bill. Farewell 
Melbourne, city of handsome, elegant, and well-patronised theatres.
4
  
These platitudes were partly designed, no doubt, to help keep Sala in employment 
and partly due to the remarkable development of Melbourne.5 Who would have 
expected that the small settlement formed on the banks of the Yarra River would 
be completely transformed by the end of the 1850s? It was the gold rushes and 
the subsequent capital that it brought to the town that were the main drivers for 
these extraordinary events.  
Imports of lime to Melbourne originated as early as 1836 when the 217 ton brig 
Stirlingshire was chartered by the Government of New South Wales to bring 
convicts, troops, and officials, to the recently established Port Phillip.6 The cargo 
included building materials as well as 45 bushels of lime.7 Other cargoes followed; 
the 127 ton government schooner Isabella departed Sydney for Port Phillip, March 
24 1837.8 On board were government personnel and building materials for 
Lonsdale’s cottage that included 20 bushels of lime.9 There followed a steady 
stream of imports from other British colonies, included was a total of 718 bushels 
in 1838, valued at £142.60.10 Importation increased to 1,836 bushels for the year 
of 1839, but was only valued at £52.11 The increased amounts of imported lime 
would have helped to stimulate the Port Phillip lime economy, where it sold for 
approximately 1.80 shillings per bushel. Whereas, early operators could have 
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obtained it from within Port Phillip, being both fresh and close at hand, from either 
limestone or sea-shells. 
Limeburning, at a local level, began as early as December 1837 when convicts 
were assigned to collect sea-shells for the production of lime. In early January 
1838 convicts were then tasked with calcining the sea-shells, which was to be 
used for local building works. By early February 1839 limeburning in Melbourne, 
by private industry, had become a nuisance occupation with residents 
complaining of the suffocating smoke produced by limeburners. This was also a 
period of a mini-land boom where the prices of blocks of land near the customs 
reserve in Melbourne soared within a short amount of time; with two blocks of land 
rising from a purchase price of £23, to £1,224, by late February 1839.12 
As the economy became stimulated through investment in livestock, with 15,035 
sheep arriving from Launceston between October 1835 and October 1836; bricks 
were in short supply at the new settlement.13 To help meet this demand they were 
shipped in from other Australian colonies. This would have been a prosperous 
period for importers of much needed building materials, with the supply of bricks 
being unable to meet the demand.14 Fawkner, ever the opportunistic businessman 
used his vessel Enterprise to ship in bricks from Launceston, in early April 1836.15 
Other owners, sensing an opportunity, utilised craft as small as the 10 ton sloop 
Childe Harold. In March 1837 the vessel brought over bricks and other 
construction materials from Launceston.16  
Both Batman’s and Fawkner’s vessels were involved in shipping limestone and 
sea-shell within Port Phillip. The Enterprise shipped limestone to Melbourne from 
Point Nepean, in late December 1837, whilst the Rebecca went to Geelong for a 
cargo of sea-shells in late January 1838. The demand for bricks did not appear to 
diminish with 90,000 being sold for 26 shillings per thousand, in October 1838.17 
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This number of bricks would have required an estimated 19 tons of lime to lay.18 
To gauge just how quickly Melbourne was growing it can be seen that from a 
population of 250 people, in June 1837 there were an accompanying 36 buildings. 
Eighteen months later, in February 1839 there were 277 houses, they were not 
just weatherboard houses and huts, but also a number of substantial brick 
buildings with stone foundations, they had a combined value, estimated at 
£65,000.19 The settlement continued to grow with both permanent structures and 
residents; by October 1840 the population increased to 5,538, and an 
accompanying 932 buildings.20 
A retrospective article from 1854 described the progress of Victoria’s economy as 
existing in three stages: the first was one based around wool production; the 
second was, through desperation at the time of a monetary depression, in 1843, 
driven by the tallow industry where sheep and livestock were rendered down into 
an export commodity. The third stage was that driven by the gold rushes. The 
economy of Port Phillip was slowly growing as pre- gold rushes import and export 
figures demonstrate. There were regular deficits each year from 1838; however, 
by 1843 there was a surplus of £95,000 over imports.21 By 1852 gold exports from 
Victoria were booming with an estimated 1,974,975 ounces being shipped to the 
United Kingdom, which had a value of £8,110,703. In contrast the value of imports 
equated to £4,069,742, leaving a healthy balance of payments of over 
£5,000,000, in Victoria’s favour.22  
Although the gold rushes brought thousands of immigrants into Victoria, with 
approximately 192,000 arriving between 1852 and 1853 inclusive, there were still 
relatively few houses existing in Melbourne, with regards to the size of the 
population.23 As such there was a demand for accomplished building artisans 
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including: stonemasons, carpenters and bricklayers, whereby their skills 
commanded high wages. With the early roughness of the gold rushes and its 
nouveau riche gold miners, Melbourne had turned from being a pretty town into an 
ugly one, with boiling down works on the banks of its river, surrounded by mud 
holes and stranded steamers.24  
The town and its civic minded citizens were clearly making attempts at turning 
Melbourne into a sophisticated southern capital. Part of the beautification included 
an art gallery at Melbourne’s Mechanics’ Institute that displayed a collection of 
over 400 paintings, as well as ceramic models; many were the products of colonial 
artists. A new town hall was almost finished, with the feature being, a statue of 
Queen Victoria that was to be placed inside. Stone buildings were being erected 
throughout the city, with the Post Office being expanded to encompass 1000 post 
boxes, for ‘merchants and residents’, and prime city land selling for ‘£150 per 
foot’.25 With the building work being undertaken, and the employment of various 
mortar-trade artisans, the demand for lime would have pursued a parallel course 
of growth. 
Although gold production was creating remarkable export figures there were still 
periods of depression within Victoria as the markets were flooded with imports and 
too few consumers to take up the excess.26 As supply exceeded demand, prices 
were forced down with merchandise lying unclaimed on wharves.27 The lethargic 
state of the economy was followed by a depression in 1854.28 Causes were 
attributed to a number of factors including the reduced output of gold from 
14,866,799 ounces in 1852 to a yield of 8,770,796 ounces in 1854. As a result of 
the weak economy, wages were compacted—decreasing the incomes and the 
purchasing power of the consumer. Victoria’s economic problems were further 
exacerbated by too much money invested in land (‘without cultivating, or 
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developing it’ [for commercial purposes]), excessive government debt and too 
many imports including basics such as wheat for bread making.29 This depression 
had a flow-on effect in the building industry with contractors taking on work at less 
than the cost of materials.30 Wages for stonemasons and bricklayers ebbed and 
flowed during this period with daily rates for stonemasons peaked at 30 shillings 
per day, in 1853.31 By 1857 this had been reduced to 16 shillings, with 200 to 600 
masons being unemployed.32 As with other boom and bust cycles, the demand for 
lime would have been reduced, with lime craft either laid up, reduced sailing 
schedules or the craft put into a different trade. 
Brick making machines had been brought out to Melbourne as early as 1860, and 
were said to be able to produce between 15,000 and 25,000 bricks per day.33 By 
the mid-1860s Melbourne brick works were producing up to 1,000,000 bricks per 
week.34 The building trade was brisk in the middle 1860s as stonemasons, 
bricklayers and plasterers were employed erecting a number of multi-storied 
buildings of brick, stone and render; consuming no doubt, many tons of lime. It 
was not just in the central city that buildings were being erected at a frenetic pace, 
but also in the surrounding suburbs of Carlton and North Melbourne where the 
number of dwellings were increasing too. A great many hastily erected buildings of 
early periods were being replaced with a more elaborate style as Melbourne and 
its investors found the funds for the new works.35 There were by the mid-1860s 
1,750 artisans who made use of lime in the building trade, with 900 masons, 350 
bricklayers and 500 plasterers.36 
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It is also worth a look at the production of gas from coal as an indicator of 
progress, with street lighting and gas cooking becoming a possibility for those in 
the surrounding suburbs of Melbourne. The Melbourne Gas Company 
commenced supplying gas to Melbourne in 1856 where it quickly became a 
successful business. It is also an indicator of the use of lime as it took one bushel 
of lime to purify 10,000 cubic feet of gas.37 Statistics exist for coal gas production 
from 1856 to 1869 that provides the volume of gas produced and thereby the 
quantity of lime utilised to filter the gas. Between 1856 and the end of 1859 
159,352,050 cubic feet of gas was produced, requiring 15,935 bushels of lime. 
This can be related back to the employment of lime traders, as an average vessel 
was 35 tons, with a capacity of 43.5 bushels per registered ton, it would have 
equated to 10.5 trips for such a craft.  
Production of gas at the Melbourne Gas Company greatly increased during the 
1860s with a total of 955,423,715 cubic feet of gas produced between 1860 and 
186938 inclusive, requiring 95,540 bushels of lime. Half yearly reports that 
appeared in the Age during mid-1867 and early 1868 show the Melbourne Gas 
Company purchased an estimated (by cubic feet of gas produced) 14,602 bushels 
at a cost of £636.10, paying 1.15 shillings per bushel.39 As the gas market proved 
to be so successful other companies inaugurated operations as did the 
Williamstown Gas Company; commencing operations in 1866.40 Previous to this 
the Collingwood Gas Company began to ‘supply of gas in May 1861’.41 This 
company too consumed many tons of lime, with £477.80 being expended on lime 
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during1869.42 This amount produced an estimated 42,000,000 cubic feet of gas in 
the second half of the 1874.43 Doubling this figure for a twelve month period would 
amount to approximately 84,000,000 cubic feet, produced in 1874. This amount of 
gas would have consumed an estimated 8,400 bushels of lime. The figures 
produced for the consumption of lime by the gas companies confirm the 
importance of the supply of this vital product. Hundreds of tons were required 
each year to help to maintain the forward movement of these important utilities, 
and to help drive the modernisation of Melbourne. The aggregation of the lime 
requirements of the various gas companies would have kept a number of craft in 
employment; not including the lime used for the building industry. 
Historical records held at the Victorian Public Records Office show that the 
Victoria Lime and Cement Company, controlled by William Blair, Charles 
Campbell and James Mixner, was one of the suppliers of roche lime to the 
Melbourne Gas Company. Between January 1875 and the end of November 1875 
the lime and cement company suppled the Melbourne Gas Company with 24,703 
bushels. This equated to a price of 1.01 shillings per bushel. The cost to the gas 
company was slightly less than that paid in the late 1860s, when it was paying 
1.15 shillings per bushel. This may indicate that competition from other lime 
producers was forcing margins down for the big operators, such as Blair and 
Campbell. 
There was a building boom during the 1880s where old structures around central 
Melbourne were demolished and replaced with substantial new edifices. To gain 
an understanding of the money being invested into such a project, an example of 
a six-storied structure being built in Melbourne during the late 1880s follows. It 
contained an expensive marble staircase and equally costly elevators. The 
skyscraper, relative to the time, was to be built in Collins Street, a desired 
location, for Mr. C.H. James. The main building was to cost £24,000 with the 
ornate red marble staircase to be an extra £2,400.44 This was a full ten percent 
above the cost of the building itself. At this stage a confident Melbourne appeared 
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to be fully in the grip of a building boom, with buildings being erected all over the 
city, expanding on the elegance of the great southern metropolis. Such was the 
demand for building materials in the late 1880s that when a tender was sought for 
the supply of 40,000 bricks, for a proposed railway station at Albert Park, there 
were no quotes submitted.45 At the ratio of 1:3 the project would require 
approximately 262.5 bushels of roche lime.  
As an adjunct to the building of the railway station, Hoffman bricks, based in    
Brunswick (see figure 25 below) modernised their plant in the early 1880s 
insomuch as shortly afterwards they were able to produce 40,000,000 bricks per 
annum with deliveries being made by a special branch line off the main Brunswick 
rail line.46 In order for these bricks to be laid with lime mortar at a ratio of 1:3 
would require 262,455 bushels of roche lime. This figure for lime demand does 
not include bricks produced by other brick manufacturers, or the lime required for 
plastering, laying stone or gas production. 
 
Figure 25. Hoffman brickworks (SLV) 
The boom times at ‘Marvellous Melbourne’ appeared to be built on shaky ground 
as the balance of trade figures demonstrated. The import export data for the years 
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of 1884 to 1889 clearly illustrate a growing disparity. There were trade deficits for 
each year commencing at £3,151,368 in 1884 increasing to £12,006,866 by 1889 
with a total of £42,175,511over six years.47 The deficit was not the complete 
picture of the economy as some of the imports were in fact increasing Victoria’s 
fixed assets with imports building up intra-colonial investments; such as 
Melbourne’s harbour facilities, railways and tramways. Furthermore, money from 
Melbourne, the financial hub of Australia at that time, went into sugar plantations 
and farms in the northern half of Australia. As a comparison, during the gold 
rushes there were at least two surpluses during a similar period of time (1854–
1859), with the overall deficit of £7,042,442. As far as overall trade went, that of 
imports and exports divided into the population, some interesting statistics are 
arrived at. During the years 1844 to 1851 inclusive, the average cost per head of 
imports equated to £9, with exports equalling £14 per head of population. This 
figure dramatically increased during the gold rushes with the years of 1852 to 
1859 inclusive, there being an average import cost per head of population 
equalling £46, whilst exports equated to £43.48 The import export figures between 
1877 and 1887 inclusive, form quite revealing data with the average cost per head 
of population for imports equalled £19, whilst exports equated to £16 leading to 
the largest discrepancy in the three sets of data. 
 
Table 24 Imports—exports—cost per head 1844–1887 
Date ranges Imports average 
per head 
Exports average 
per head 
+ - percent 
exports 
1844–51 £9 £14 +35.7 percent  
1852–59 £46 £43 - 6.9 percent  
1877–87 £19 £16 - 18.7 percent 
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Figure 26.  New stock exchange building (SLV) 
Signs of a crisis began as early as 1889 when the overheated silver and land 
markets crashed, which also had a flow on effect with the mining industry.49 This 
did not prevent the construction of a new stock exchange (see figure 26 above) 
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building in Queen Street, with ornately carved stone columns and bases being 
supplied from the Bendigo district.50 By the early 1890s the boom years were 
showing signs of a weakening economy with merchants carrying excess stock and 
the building trade slowing down.51 Even William Blair had been affected by the 
crisis, being one of the main creditors in two cases of bankruptcy. In the first 
instance a fruit preserving firm owed Blair, personally £24,609.52 Five years later 
he was again the main creditor, this time to a Collin’s Street merchant who owed 
£27,000.53 Blair suffered heavily during the 1890s depression and was forced to 
sell his Big Kiln at Rye to Benjamin Stenniken.54 Clearly this was an indication 
(one of many) of what would appear soon, and the gilded age of ‘Marvellous 
Melbourne’ would soon be a fading memory.  
 
Lime production data 
For many years lime production at Limeburners Point was an under-developed 
industry; until the emergence of George Cakebread, ‘a mason and bricklayer by 
trade’, in 1852.55 It was after Cakebread commenced limeburning that a more 
productive business model was developed. There was in 1853, just two limekilns 
at Limeburners Point, they were operated by ‘Messrs Cakebread, Boyes and 
Taylor, and Boucher‘; with local consumption alone running at 5,000 and 6,000 
bushels per month.56 By 1864 there were at least five kilns operating in the area. 
Output from the Point was significant with the 12,000 bags per month being 
shipped out in 1874. It was reported that between March–September 1874, an 
aggregate of 71,309 bags of lime were delivered to Melbourne, the product of the 
Limeburners Company and the Australian Lime Company.  
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On the Mornington Peninsula, individual kilns were able to produce ‘approximately 
50 and 75 bags of lime every 24 hours’.57 An 1865 marine chart of Port Phillip had 
14 kilns (see figure 27 on page 100) identified between Portsea and Arthur’s 
Seat.58 If we take the lowest figure of 50 bags per kiln, per day, the output from 
the 14 kilns could have been as high as 2,800 bags for a four day week, or 11,200 
bags per month. This is based on the suggestion that the kilns operated on an 
intermittent basis and not a continuous cycle as was the case at Limeburners 
Point.59 The Peninsula kilns reached their maximum output between 1860 and 
1865 before production started to decline in the 1870s.60 (However, the reduction 
would in fact appear to be insignificant when the actual data is reviewed; as such, 
this may have been Hollinshed’s own opinion or repetition of collected oral data). 
The high output of lime was reflected in the historical record, with the constant 
arrivals of Port Phillip sail traders, at Lime wharf on the Yarra River during the late 
1850s and early 1860s.  
The harbour master’s log for Lime wharf, on the Yarra River, reinforces the busy 
nature of the lime trade, with a steady stream of arrivals. There were occasions 
where four vessels arrived on the one day: Mary Ann 52 tons, Henry 31 tons, 
Thistle 28 tons and Maria 29 tons. These regular traders all arrived from the 
Heads on March 2 1857.61 A record taken from the same log for the month of 
March 1857 shows the arrival of 24 vessels that amounted to 789 registered tons, 
which arrived from the Heads. The figures of registered tonnage arriving at Lime 
wharf between January 1857 and October 1857 inclusive amounted to 5,963 
registered tons. Further calculations were carried out to average the capacity of 
bags of lime per registered ton of a lime craft. Ten vessels were selected where 
their cargoes were known with a total of 427 tons of shipping delivering 6,190 
bags of lime, which averaged out at 14.5 bags per registered ton. With this piece 
of data it was possible to compare the estimated number of bags arriving against 
Hollinshed’s output figures of ‘approximately 50 and 75 bags of lime every 24 
hours’.  
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The approach taken was based around the estimated capacity per registered ton 
of a vessel. This data was multiplied this by 5,963 registered tons arriving at Lime 
wharf over a ten-month period where an estimated 86,464 bags arrived, or an 
average of 8,646 bags were being delivered from the Heads each month. The two 
separate approaches undertaken were a broad attempt at estimating the number 
of bags departing the Heads for Melbourne each month. Unfortunately, it is not 
understood how many kilns were operating out of the 14 and how much down 
time there was associated with running the kilns. It is therefore suggested that 
there were approximately 8,700 bags per month in 1857, to 11,000 bags per 
month by 1864 that arrived from the Portsea–Rye area. By the mid-1880s 
production output at Sorrento and Rye was estimated at 10,000 bags per month.62 
 
Figure 27. Lime kilns 1865 [in red circles]: annotated Peter Taylor (SLV) 
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The decline in lime production  
By 1886 the five kilns that once operated at the Point had been reduced to one 
that produced 3,000 bags per month. Limestone quarrying did continue into the 
early 1890s as Thomas Harris bought the ‘lime, cement and coal business of the 
late George Cakebread’, in 1888.63 Further evidence of quarrying activities at 
Limeburners Point by Harris is evidenced by him being charged with storing 
explosives, without a license, for his quarrying activities, in August 1891.64 
However, by 1896 the once thriving quarries at Limeburners Point had been 
‘practically exhausted’.65 All quarrying appeared to have ceased by 1905 with talk 
of ‘filling in the lime kilns’ to improve the area.66  
The Heads area was affected by the economy of scale too; there was not a great 
deal of room to expand with the limited supply of limestone. By 1903 shipments of 
lime from Rye amounted to between 300 to 400 bags being sent to Melbourne on 
a weekly basis by [Benjamin] Stenniken and [James] Sullivan.67 It was a slow 
decline with the last kiln closing at Rye in 1917, and later, at Portsea in 1920. 
Although Hollinshed stated that the last Rye kiln closed by 1917, lime burning still 
continued as a commercial activity as evidenced by the lime cargo remaining on 
the wreck of the Eivion, wrecked at Rye in December 1921. Lime calcining may 
have even continued at a much reduced level into the 1940s, for a plant that 
included lime kilns was offered for sale at the works of the Peninsula Lime and 
Fertiliser Company, on Point Nepean road Rye in March 1941.68  
 
A sideways shift in the lime economy 
With the winding down of the Port Phillip lime economy; there was not as such a 
closing down of the industry, but a sideways shift with the expansion of the 
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limestone resource to the north of Corio Bay at Lara in 1860.69 Other colony-wide 
developments followed in the late 1870s as the Melbourne builder, David Mitchell 
purchased land at Cave Hill Lilydale to commercialise the large reserves of 
limestone with suggestions that Melbourne would soon be supplied ‘with a first 
class lime’.70 The kilns began production in 1879.71 By 1882 1,000 bags were 
being produced each week, with a second kiln expected to produce a further 
2,000 bags per week.72 This output was realised by 1890 as 14,000 to 15,000 
bags were being sent away each month.73 This high grade lime provided a serious 
threat to the old established operations on the Mornington Peninsula and 
Geelong. There were other suppliers of lime entering the market with operations 
commencing in the ‘early 1860s’ at Coimadi, north of Bacchus Marsh, moving 
from artisan to a modern operation in 1887 with the aim to produce ‘2,000 bags 
per week’.74 This too was realised as by June 1890 nearly 2,000 bags were 
exiting the works each week, with a further 1,000 bags per week expected by the 
end of the following year.75 Other operations also commenced, or were expanded 
throughout the colony with the potential for many thousands of bags to be 
distributed into the market place. 
 
The introduction of the railway  
The introduction of the steam locomotive to Victoria during the 1850s was a 
revolution in logistics for the colony. Materials, manufactured products, produce 
and people could be moved across land on a scale not previously allowed. 
Farsighted individuals and government could see the advantage in being able to 
move products and resources throughout the colony, on a grand scale. It was 
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partially for this reason that rail infrastructure throughout Victoria was on a 
continuous expansion campaign. Geelong was connected by rail to Williamstown 
Junction in 1857; later connections included those from Geelong to Ballarat 1862, 
Melbourne to Bendigo 1862.76 Expansion continued on either side of Port Phillip, 
to Queenscliff in May 1879.77 Ten years later Mornington, Hastings and Crib Point 
were connected, in September 1889.78 By December 1893 4,788 kilometres of rail 
track had been constructed throughout the colony.79 The rail system continued its 
ever increasing footprint across Victoria, with 5,100 kilometres opened by 
September 1899.80 The rapidly and ever growing rail infrastructure far outstripped 
the time it took to move cargo from point A to point B, by sailing vessel. An 
example of this advantage was the Geelong to Melbourne rail line that serviced 
the Lara lime kilns at Duck Ponds, providing logistical access to Melbourne and 
other connected lines. The advantage of a nearby rail line was aptly demonstrated 
by the shipment by rail of 680 tons of lime in the month of September 1878. Four 
hundred tons were sent to Melbourne and 280 tons ‘distributed by rail to Geelong, 
Ballarat and inland towns’.81 Further development occurred that helped to reduce 
the competitiveness of the two maritime reliant lime centres, when the Hawthorn 
to Lilydale railway opened in early December 1882.82 This addition would have 
aided with the distribution of lime produced at the Cave Hill plant of David Mitchell.  
 
The end of the Port Phillip lime craft 
As the twentieth century approached, shipping was in the midst of huge changes 
too with competition between steam and sail. Steamship ownership was 
increasing, with 102 steamers of less than 450 tons being registered in Victoria by 
1904.83 Previous records show that there were 38 steamers of less than 450 tons 
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registered in Victoria, up to and inclusive of 1868, a 168.4 percent increase in 35 
years.84 It was partly through the development of the compound steam engine and 
improved boilers that helped to push through the previous boundaries of high fuel 
consumption and inefficient engines. By 1865 consumption of coal had been 
between ‘5 to 7 pounds’ per horsepower per hour.85 It later fell to as little as ‘1.8 
pounds’ per indicated horsepower, per hour, by the late 1880s.86 Port Phillip with 
its network of piers and jetties allowed for an up scaling of overwater transport, 
but, in order to maintain a regular schedule steam became the obvious choice as 
a business model. The capacity of the steamers created the opportunity for 
hundreds of tons of produce to be shipped around Victoria’s inland sea each day 
as the shipping firms of Howard Smith and Huddart Parker operated their vessels 
between Melbourne and Geelong, on a daily basis. The steamers became 
household names with vessels such as the 380 ton SS Edina owned by William 
Howard Smith and Sons.87 The vessel would carry cargo for as little as at one 
shilling per ton.88 In opposition to the Edina was the 243 ton SS Alert owned by a 
partnership of T.J. Parker, J. Traill, and others.89 Again, there was stiff competition 
as the vessel would carry cargo ‘at lowest rates’.90 There were a number of other 
steamers both before the Edina, and after the Alert. 
Although there did not appear to be any records available of the movement of lime 
cargoes by steamers during the twentieth century, it is highly likely that it was 
shipped out of Rye, Sorrento and Portsea as these lime ports were serviced by 
small steamers such as the 224 ton SS Meeinderry owned by Huddart Parker and 
Company.91 The vessel was prepared to tranship cargo ‘at the lowest rates’.92 The 
servicing of the ports was later taken over by the 344 ton SS Awaroa.93 This 
steamer was under the ownership of the Sorrento and Queenscliff Steam 
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Navigation Company.94 Lastly, there appeared the 158 ton SS Reliance.95 This 
was the property of Frederick Carpenter.96 The sail traders still mainly relied on 
wind power, and later small auxiliary motors were fitted to a few such as the 
Rosetta in 1900, receiving a 15hp two cylinder engine.97 The engines were used 
when the wind was unfavourable, and as such they were not the prime means 
used propel the vessel. 
The lime traders as a commercial entity were slowly imploding as the production 
of lime that could be transported by sail within Port Phillip was shrinking. The 
Walkerville lime kilns on the east coast of Victoria did offer some small options for 
the larger class of sail trader. But steam too was carrying a great deal of the lime 
produced at the Waratah Bay kilns. No matter where a Mosquito fleet vessel 
owner turned to for relief, there was none with a growing rail network eating into 
the reliable lime haulage clients that helped to sustain them since the mid-
nineteenth century. The ketch Woolamai (see figure 28 on following page) 
appeared to be one of the last sailing vessels that regularly participated as a 
general sail trader to ports such as Portsea, Sorrento and Rye; however, there 
have been found no references to the vessel carrying lime cargoes. Commencing 
in October 1919, the vessel was a regular trader until its last voyage, in June 
1924.98  
The overwater movement of lime cargoes across Port Phillip appeared to finish 
with the wrecking of the Eivion in December 1921. Significantly, this vessel closed 
the chapter, of the book, that encapsulated the craft involved in the Port Phillip 
lime economy. Some vessels did continue to scratch out a humble living around 
Port Phillip, well into the 1930s. The shell grit trade was an offshoot of the lime 
trade, whereby a few stragglers collected shell grit from the sandbanks off 
Portarlington and Clifton Springs, including the Woolamai that could carry up to 37 
tons.99 
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The statistics gained from various nineteenth and early twentieth-century 
Australian and New Zealand shipping registers suggested, by the steady decline 
in registrations for sailing craft under 100 tons register, that there could be no 
future for Port Phillip sail traders. This was demonstrated by the combined 
registrations of 172 ketches, schooners and cutters in 1868.100 The number of 
registrations was reduced to a total of 116 sail traders registered in Victoria, by the 
end of 1903; this equated to a reduction of 32.5 percent within 35 years.101  
 
Figure 28. Woolamai ex Little Angelina (SLV) 
Where it was previously reported that the fleet numbered at least twenty-five 
vessels, it was a now a fact that the once numerous lime craft would eventually 
disappear and would not be seen again. By 1915 all the lime craft previously 
owned by the big companies had been sold off, with the Melbourne Builders’ Lime 
and Cement Company finally moving out of the shipping aspect of the trade, by 
selling the Result in 1914, to Benjamin Stenniken junior.102 The early 1920s 
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appears to be the nadir for the Port Phillip sail trader, with just the Cicada and 
Woolamai advertising as regular traders to the lime district between Rye and 
Portsea, with unadvertised sailings of the Rosetta, to Rye. The steady decline was 
further reinforced by registration data as Victoria’s sailing fleet was reduced to 79 
vessels, by the close of 1922.103  
It may have been quaint to see sailing craft making their way to either destination, 
but it was not the way forward of an industrialised and mechanised future. For a 
vessel to only make an average of one or two voyages per month would appear to 
the modern way thinking, entirely uneconomic. At best, a craft may have achieved 
between forty and fifty voyages, within a twelve month period, but this was 
exceptional. The craft were weather dependent for sailing to and from the lime 
ports with winter gales and calms creating significant risk factors for the sail 
trader. They were also restricted with the ability to load at exposed ports, when 
the wind was onshore, leading to a number of strandings and complete wrecks.  
 
The last lime fleet owner 
To help understand the grand abandonment of sail on Port Phillip and the ultimate 
fate of the lime trade it is worth discussing Benjamin Stenniken junior, who along 
with his wife Sarah owned a total of 151 tons of sailing craft, in 1918.104 They 
were in effect the last great fleet owners of Port Phillip sailing craft. Stenniken took 
over the interests of his late father, after his passing in 1897.105  
 
Stenniken junior had interests in both the firewood and lime trades and was 
known as the ‘Prince of Rye’, as described in Hollinshed’s notes.106 He also had 
commercial interests at Port Melbourne where he operated his wood supply 
business at Nott Street, supplying tea tree to bakers.107 Businesses incur inherent, 
operating costs; to increase profits these need to be minimised. A close reading of 
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the history and age of the craft the Stenniken’s purchased suggests they would 
acquire elderly craft at low rates and run them very tightly, most likely uninsured, 
and at their own risk. That they purchased aging craft is borne out in an analysis 
of eight vessels from the fleet. The ages of the vessels at the time of their 
purchases ranged between 52 years for the Rosetta, to 11 years for the Gertrude, 
with an average age of 34.75 years. Six of the craft ranged between 32 years to 
52 years, with an average age of 41.6 years. This hypothesis of buying vessels 
cheaply and running them at a minimum outlay is further reinforced as six out of 
eight of their craft trading on Port Phillip, did so without the addition of oil engines.  
 
It is assumed that one of Benjamin junior’s first purchases was the John McDouall 
Stuart as his name and S. Hore appeared as the registered owners, having 
purchased the vessel in 1898.108 By 1902 his holdings were quite modest, being 
the owner of 43 tons of shipping.109 Stenniken junior’s investments had increased 
one year later, by which time he owned a total of 66 tons.110 Prospects at the turn 
of the century may have been more positive for the future of sail traders as he 
continued to purchase sailing craft for his business. In 1905 it was noted in the 
‘Roll of Shipowners’ that he now possessed ‘44 tons’ of shipping, while his wife 
Sarah was the owner of ‘63 tons’; Benjamin’s business address was at ‘Rye’, 
whilst Sarah’s was at ‘Port Melbourne’, where they both lived.111  
 
The last addition to the fleet was the 27 ton ketch Result; the vessel was 
purchased from the Melbourne Builders’ Lime and Cement Company in January 
1914.112 Although the company maintained just one vessel, the sale of this asset 
suggested that it was abandoning the ownership of sailing craft as an economical 
and practical means of transport.  
 
The Result, like a number of others within the fleet that included, in 1914, the 
Eivion and Fidget was engineless too and it can only be imagined that cost was a 
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contributing factor in it not having motors installed, in any of these vessels. Two 
vessels within the Benjamin and Sarah Stenniken fleet were known to be auxiliary 
powered, with the Rosetta having had a 15hp engine fitted in 1900. The Gertrude 
appeared to have had an engine installed during 1908, as an advertisement that 
went to press in the Age described the vessel as an ‘auxiliary ketch’.113 This was 
the first time in which the vessel was described as an ‘auxiliary’; however, there 
was no description of the type or size of the motor. A register entry for the vessel 
in an Australian shipping register described the craft as having an ‘oil engine’ 
rated at ‘30hp’.114  
 
For thousands of years sailing craft had completed their journeys without the aid 
of motors, but by the early twentieth-century it was plainly obvious that in order to 
progress and maintain any chance of completing against road, rail and steam an 
auxiliary engine would be required. Just to navigate the waters of the Yarra River 
from Melbourne to Williamstown when the wind was light would have added to the 
time it took to make the journey to the southern ports of Port Phillip, and therefore 
extra running costs involved. With limited ability to pursue trading options within 
Port Phillip the business of owning and maintaining sailing vessels for this 
shrinking market was becoming self-evident. An owner-operator may have been 
slightly better off if they could keep the costs down to a minimum. Those owners 
that required the services of a master and crew had the associated expenses of at 
least two wages added to the cost of running of a vessel; that was before profit 
could even be thought about. The installation of an oil engine would have been an 
expensive improvement to any vessel at the time. To appreciate the relative 
outlays involved, the Williamstown City Council were investigating the cost of 
purchasing a second-hand 14hp ‘Coulson oil engine’, which was quoted at 
£180.115 In 1908, £180 was sufficient to purchase two, three-roomed, cottages in 
Richmond.116 
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With second-hand vessels selling at an average rate of £8.90 per registered ton, 
between May 1895 and July 1921, the Result could have been purchased by 
Stenniken for as little as £240.117 The cost of installing an engine would have 
added a significantly to the purchase price. This parsimonious approach to the 
upgrading of the Result would prove to be wasted economy as the vessel went 
ashore in Cole’s channel, north of Queenscliff in 1916.118 The ketch was later 
salvaged, but no doubt due to the state of its aging timbers; the vessel was 
beyond repair and broken up.  
 
Benjamin and Sarah continued with their fleet until early 1918, owning 151 tons of 
shipping between the husband and wife. However, by early 1919, Benjamin’s 
name did not appear in the ‘Roll of Shipowners’, suggesting he had disposed of 
his remaining vessels, including the Eivion. As Benjamin appeared to have 
stepped back from being a shipowner only Sarah retained an interest of just 35 
tons. The pattern of ownership in the register suggests Sarah’s holding would 
have been the ketch 35 ton ketch Rosetta.119 The Rosetta was disposed of before 
1921, as it was by then owned by Gladys Anderson.120 By the shipowners’ census 
of 1920, both names had been removed from the ‘Roll of Shipowners’.  
Benjamin and Sarah Stenniken appeared to have been astute business people 
with their financial interests at Port Melbourne and Rye. The sale of the late 
Benjamin senior’s extensive land holdings, in early 1920, would no doubt have 
made them more comfortable.121 The sale may have further added to Benjamin 
junior’s holdings as Hollinshed stated in his notes that he retired in 1910.122  
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Summary 
There were three, main, causative factors that led to the decline and closure of 
the Port Phillip lime economy, and the disappearance of the lime traders . The first 
factor was the modernisation of transport logistics that saw the extension of rail 
networks and their ability to transport goods and products across Victoria.123 This 
extension of the rail system saw the cost of moving products by rail decrease and 
the extra cost of transporting by sea ‘borne by the coastal lime producers’; which 
in turn hastened the decline of the sail trader.124  
The second and equally important driver for closure was the limited accessible 
supply of the raw material at Limeburners Point and the Heads district. This was 
realised by the closure of a number of kilns at Rye, with only six kilns operating in 
1891.125 This number was further reduced to two by 1917. The Limeburners Point 
kilns suffered too, with only one quarry operating by 1891, and closure by 1905. 
The limited areas available at the Heads district and Limeburners Point did not 
allow for further expansion and the associated economies of scale to eventuate, 
with the Geelong Advertiser remarking of the ‘probable exhaustion of Geelong 
sources’ as early as 1878.126  
Lastly, the third contributing factor was the competition from other limestone 
deposits and lime manufacturers, with access to Melbourne markets. Those who 
were a direct threat were located at Lara (10,000 bags per month, 1886), Lilydale 
(14,000 bags per month, 1890), Walkerville (6,250 bags per month, 1886), 
Coimadai (8,000 bags per month, 1890), with other operations producing variable 
amounts within Victoria.  
It was, in the end, a pincer manoeuvre by means of access to cheaper and more 
efficient transport, and competition from new and modernising lime factories that 
distributed increasing amounts of lime-product to the consumer market that 
compacted, and eventually quashed the operations at Limeburners Point and the 
Heads district. Without these two maritime distribution ports, there was no need 
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for lime craft to transport the material to Melbourne; and therefore no need for the 
vessels. 
The reader has now obtained a thorough account concerning the Port Phillip lime 
economy, the vessels, owners, cartels, the consumption of lime and the two 
periods of operation. It is now time to move to the archaeology chapter for a close 
reading of a shipwreck, which appears to have had an intimate connection to the 
trade carried out on Port Philip. 
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Chapter 6.  SHIPWRECK SEARCHES AND CASE STUDY 
 
Introduction 
Whilst carrying out research it soon became apparent that that in order to extend 
the knowledge that surrounded lime craft, a study of a specific vessel was 
required.  In particular, that knowledge deficiency included: construction methods; 
how or if vessels had been modified, to suit the lime trade. Those adaptions may 
have encompassed the use of bulkheads or systems employed to prevent the 
ingress of water, into the highly unstable (when wet) cargo. Other aims involved 
determining the shape of the hull; whether the vessel was flat or carried a rise in 
its floors, and whether ballast was employed. Lastly, what species of timber were 
used to construct, or repair vessels? 
There were two lime carrying wrecks previously been located: Joanna – 1856, and 
Eivion – 1921. The two vessels were wrecked in different centuries, and as 
examples framed the sum total knowledge.  
At a foundation level both sites are very important as they are tools that could be 
used to interpret these particular types of wrecks. Work had been carried out on 
the Joanna by the Maritime Heritage Unit at Heritage Victoria.1 In 2007 James 
Parkinson’s report on the Eivion appeared in Leek’s ballast craft book.2  
Significantly, the sites are defined by the cargoes they contain; as such they 
suggest examples of what to look for. They form artificial, introduced reef 
structures to the areas they inhabit, and this in itself is a distinct clue as to what to 
look for. They attract fish, seaweeds and other types of marine life.  
Unfortunately, there were a number of constraints that prevented the use of two of 
the missing vessels, Jemima and Hind. The size of Port Phillip, the vague nature 
as to where they were lost, and the time it would take to conduct a side-scan 
search of the southern area within Port Phillip precluded them as potential search 
targets, for this thesis.  
                                                     
1
 Joanna file 637, (Maritime Heritage Unit of Victoria) 
2
 Robert Leek, Ballast Sites Operations and Craft of Port Phillip, (Scuttlebutt Press, Newport, 
Victoria, 2007), pp. 50–53. 
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With the two missing vessels excluded as potential wreck sites other vessels were 
added to the list. The parameter was therefore expanded to include vessels 
wrecked within Port Phillip, but having made a significant contribution to the lime 
economy. And, although some of the vessels may have been operating outside 
the lime trade at the period in time they were wrecked, they still may have 
contained significant information. 
There were a number of craft that fitted within the framework but of particular 
interest was the Water Witch. However, the wreck presented a potential problem 
as it sank in waters that once formed lucrative scallop beds. To find any of these 
vessels would be important for the study of the lime trade and to possibly answer 
at least one important question. Were there discrete differences, in the building 
techniques, layout or elements employed, between vessels constructed for the 
lime trade, as compared to those involved in other trades? 
 
The Water Witch – ex-lime craft   
The first target to be searched for was the wreck of the 22 ton schooner Water 
Witch.3 The vessel foundered off Red Bluff, in December 1870.4 The first mention 
of the craft’s participation in the lime trade was its docking at Lime wharf on 
January 2 1858, arriving there from the Heads.5 In December 1862 the Melbourne 
based lime merchant William Lang purchased the vessel for his business.6 It was 
part of his fleet that included a partnership in the ketch Phoenician; with a second 
lime merchant James Mixner, in 1865.7  
 
Lang, an astute businessman, partly reduced his exposure to the shipping side of 
his business when he sold the Water Witch to G.F. Russell, in August 1867. 
                                                     
3
 Water Witch: ‘wood, two-masted schooner, 22 tons, 40.2’ x 12.1’ x 6.5’, built 1851, William 
Cooper, Melbourne, one deck, square stern, carvel construction, O.N: 31768. Owners: 1851 J.W.J 
Armstrong, D. McKay, registered Melbourne, September 1853 Edward Perkins, July 1862 B.R. 
Matthews, December 1862 William Lang, August 1867 G.F. Russell. Register closed 1870 with 
foundered’. (Ronald Parsons, Australian Shipowners and Their Fleets: Book Eight: Vessels 
Enrolled Melbourne: 1839–1854 (A–R), [Ronald Parsons, Lobethal, SA, 1987], p. 3).  
4
 Article regarding the finding of the wreck of the Water Witch.This was the same position as the 
Notices to Mariners published three days later in the VGG, Ar, December 20, 1870, p. 5. 
5
 PHMRS, November 22,1856–March 21,1859, unit 1.  
6
 Robert Leek, Sail Traders of Port Phillip and Victoria: vol. 4, p. 147. 
7
 Robert Leek, Sail Traders of Port Phillip and Victoria: vol. 3, 2010 (Scuttlebutt Press, Newport, 
Victoria), p. 140. 
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Perhaps he was financially overstretched, as by 1872 Lang was declared 
insolvent with ‘liabilities of £431.45’ and ‘assets of £59.50’.8 He had operated the 
craft for nearly five years, but prior to the sale of the Water Witch Lang purchased 
the 32 ton cutter Italia, in 1866, and as such was able to continue to transport his 
lime product.9  
The Water Witch was purchased in August 1867 by G.F. Russell, while master 
and part owner of the 17 ton schooner Alexander.10 Russell owned the Water 
Witch for three years until he sold it to William Paul. There was some ambiguity 
with the transaction as Russell believed that he had previously transferred the 
mortgage [to Paul].11 However, it appeared as though the transaction was not 
officially registered as Russell was still considered to be the owner of the sunken 
wreck, by the courts, and therefore his responsibility.  
 
The wreck confirmed 
Shortly after the vessel foundered it was located by a steam ship making its way 
from Mornington to Melbourne. The wreck was in the immediate vicinity of the 
vessel's track, and was observed when the tip of its mast showed above the 
water. Besides being a tragedy, the vessel was also a potential hazard for other 
vessels traversing the area; therefore, the steamer's master took cross bearings 
to Rickett’s Point, the Anonyma shoal beacon and Red Bluff. These were later 
published in both the Argus and the Victoria Government Gazette, as a warning, 
while becoming part of the public record.  
 
Choosing remote sensing equipment for the search 
To begin a search for a shipwreck requires both good research data and the right 
search tools. That equipment may include a magnetometer that can detect 
                                                     
8
 New Insolvents, report of Lang’s insolvency, with the reason stated as losses in business as lime 
merchant, Ar, May 30, 1872, p. 5. 
9
 Robert Leek, Sail Traders of Port Phillip and Victoria: vol. 2, 2009 (Scuttlebutt Press, Newport, 
Victoria), p. 22.  
10
 W. Collins Rees, Alphabetical List of Registered Vessels: Belonging to the Colony of Victoria 
(The Mercantile Navy List of Victoria, [TMNLV] 1868), p. 22. 
11
 The Police Courts, Williamstown Court, Russell believed he had transferred ownership of the 
Water Witch, but was still issued with a warrant to remove the wreck, Ag, January 7, 1871, p. 4. 
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variations in the earth’s magnetic field; these disturbances can be created by iron 
or steel objects contained within a wreck. This ferrous material could include 
anchors, chains, iron fittings, or other iron or steel objects. However, a 
magnetometer was excluded as a gas pipeline, in the immediate vicinity, would 
have caused a serious effect to the local magnetic field, quite possibly masking 
the wreck's signature. 
The second piece of remote sensing equipment that would be vital for the planned 
search was side-scan sonar. This piece of equipment can detect shipwrecks by 
sending and receiving acoustic signals that appear as an image on a computer 
screen. The computer was mounted in a boat that trailed the towfish at the end of 
30 of metres of cable; it flew at a height of three to five metres above the seabed.  
 
Interpreting the historical position 
The historical position of the wreck was described in points of the compass. Those 
points being ‘Rickets Point east half south’, ‘Red Bluff northeast half east’ and 
‘Anonyma beacon north northeast one mile and three quarters’. To the uninitiated 
this was a baffling description steeped in the lore of the sea. Points of the 
compass are still used to plot wind conditions aboard a ship, when completing the 
log. However, the wind direction is not reduced to the more precise halves and 
quarters of a compass point. Whereas these days a wreck’s position would be 
described with bearings in degrees, or as a position described with longitude and 
latitude.  
Understanding this complex system of compass points, with subsets of half and 
quarter points appeared somewhat archaic and problematic, in its interpretation. It 
was eventually understood with the wreck’s position replotted to a more modern 
chart (see figure 29 on following page).12  
                                                     
12
 To understand this method of using compass points and subsets required research into the use 
of this technique. An historical book was utilised as an interpretation tool for this purpose. The 
book ‘Lloyd’s Calendar 1928’ (NA., Lloyd’s Calendar 1928 [Lloyd’s Royal Exchange, London, 
1928], np.), had both bearings and compass points whereby conversions to degrees could be 
made. To convert the position to degrees required one more adjustment, with the allowance for the 
magnetic variation of 1870 having to be added. Magnetic variation is the difference between the 
local magnetic variation that affects a magnetic compass, and that bearing which is true north. 
Depending on where you are in the world can cause the variation to be either side of north. 
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Figure 29. Estimated position of Water Witch (Peter Taylor) 
The search commenced in the eastern half of the grid, with the operation taking 
approximately three and a half hours, at a speed of three knots. One potential 
target (Water Witch target 1, WWt1) was located in 17.2 metres, and later dived 
for inspection. Although at first promising the object was found to be an obsolete 
concrete mooring block, with a number of metres of thick manila rope attached 
(see figure 30 on following page). This was spread out on the seabed in an 
elongated loop.  
The reflective quality of rope, and the attached marine life gave the false 
appearance of the side of a vessel protruding above the seabed. The survey data 
was later reviewed on a computer using associated software; there did not appear 
to be anything else, apparent, in the data.  
                                                                                                                                                               
Research showed the variation in 1870 to be 8.20 degrees towards the east. This had to be added 
to the true north pointing compass rose on the marine chart printed in 1995 ‘Aus 155’ being used. 
One more conversion was required as the chart's datum was in Aus66, while the common world 
standard datum is World Geodetic System 1984 (WGS84). 
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Figure 30. WWt1 (Peter Taylor) 
On December 23 2016 the second leg of the search was completed with the data 
producing two possible targets: WWt2, WWt3. The first appeared to be a 
depression in the seabed with some possible wreck structure, while the second 
appeared to be a scour in the seabed. Although highly unlikely (as there was 
minimal current) this depression could have been produced by tidal movements.  
On January 6 2017 the two targets were resurveyed, with side-scan sonar, for 
confirmation or refutation. When on location at WWt2 the side-scan was set up, 
and steering by the boat’s compass a series of north – south passes were 
completed. The boat then turned ninety degrees to carry out a series of east – 
west passes. It soon became apparent that there was no visual contact with the 
(possible) object, and as such it did not exist and may have been a sonar artefact.  
This was confirmed by a re-examination of the data. Water Witch target three was 
approached in the same manner, and achieved the same negative result. Side-
scan data can, in some instances, produce ‘sonar artefacts’ due to various 
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reasons including ‘backscattering toward the sonar platform, processing and final 
interpretation’.13  
To conclude the search there were two objects that required investigation (WWt4); 
these targets were observed after another viewing of the data. They presented 
favourable targets as the distance between the two points was approximately the 
same length as the Water Witch, suggesting both a stem and sternpost.  
The last visit to the site was on February 21 2017 where an inspection dive was 
carried out on WWt4. Unfortunately, the targets proved to be discarded wire rope 
covered in oysters.  
 
Outcomes of the Water Witch search  
Following the search exercise, and analysis of the results, it was concluded that 
the remains of the Water Witch did not exist above the surface of the seabed, 
within the search area. There were two possible reasons for this. Firstly, the wreck 
was removed as a seabed obstruction by the Department of Ports and Harbours, 
or by the owner. Alluding to this possible scenario was the judge’s decision made 
at the Williamstown court directing the vessel’s owner to remove the wreck. 
Secondly the wreck may not have been raised, but all visible traces of the vessel 
had been removed through scalloping activities. 
It was unfortunate that the site was not found with side-scan. However, the search 
conclusively proved the wreck did not exist above the seabed, and therefore it 
was time to move onto the next project. 
 
Google Earth desktop wreck search  
Geographically referenced and easily accessible airborne imagery was a fairly 
recent development, with access provided to the general public. Since coming 
online, this resource opened up a great many possibilities, and importantly, 
applications for locating cultural material in shallow water.  
                                                     
13
 Philippe Blondel, The Handbook of Sidescan Sonar (Springer in association with Praxis 
Publishing, Chichester, UK, 2009), p. 223. 
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Wreck signatures from airborne derived data 
Archaeologists have used airborne derived data to identify sites for many years, 
with examples such as the Trajanic harbour at Ostia.14 The technology had use 
for local searches with three sites located to the north and south of Rye jetty, 
clearly visible (see figure 31 on following page). The Eivion appeared as a dark 
mass 60 metres eastward, and an unidentified wreck, 200 metres westward of the 
jetty. The third example was a scatter of bluestone ballast midway between the 
unidentified wreck and the jetty. The two wreck sites appeared as dark elongated 
elliptical shaped objects contrasting against the seabed, while the ballast 
presented as a dark, semi-elliptical, uniform shape. The ballast scatter was 
inspected, and there appeared to be no timber structure associated with the site, 
suggesting it may be the signature of a stranding event.  
The area to be searched was located between Portsea and Mount Martha, on the 
southeast shore of Port Phillip. There were at least five vessels, with a connection 
to the lime trade – Adieu, Barbara, Cicada, Cygnet and Opossum wrecked in the 
general area. After conducting a search through Google Earth data, one anomaly 
required an inspection dive (see figure 32 on following page). The options for the 
target’s identity suggested one of three vessels: Admiral (with no apparent 
connection the lime trade), Cicada or Cygnet. All three were recorded as being 
wrecked in the general Dromana area.  
                                                     
14
 Elisha Linder & Avner Raban, Marine Archaeology (Cassell, London, 1975), p.17. Picture 
identifies harbour at Ostia from a 1943 aerial photograph.  
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Figure 31. Rye wrecks (Google Earth) 
 
 
Figure 32. Wreck site Safety Beach (Google Earth) 
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The on-water search  
On March 5 2017 a swim search was undertaken to inspect the target. The 
coordinates for the site had been uploaded to a hand-held GPS that was sealed 
within a flexible, waterproof case. Diving equipment was then put on for the swim 
out to the anomaly. After snorkelling along the surface for 120 metres a dark 
shape was noticed on the seabed, corresponding with the GPS position.  
 
Site description 
The site consisted of a discrete low-profile mound of bluestone ballast 
interspersed with patches of sand that formed a small artificial reef structure, 
surrounded by sand (see figure 33 on following page). It was located in 1.7 metres 
of water, 120 metres off shore and 1,100 metres northeast of Dromana jetty (see 
figure 34 on page 124). When the site was found there were no frames, keelson, 
masts, rigging elements, coherent-ceiling or external planking visible above the 
sand level. On further investigation there appeared to be a degraded timber 
element, camouflaged under a thick coat of marine growth, one metre long, at the 
northwest tip of the site. Its position at the northern tip of the wreck suggested that 
it may have formed part of the stempost arrangement.  
 
The site’s footprint measured 7.7 metres long and 3 metres wide, suggesting a 
small to medium sized Mosquito craft. The stone was angular and of dark 
appearance that displayed the typical configuration of Victorian bluestone (see 
figure 35 on page 125). The size of the ballast rocks varied between 40 
centimetres in length to small shards of 10 centimetres. The angular structure of 
the stone strongly inferred that it had been split off a larger stone surface: either a 
quarry face or boulder. Therefore, the examples were not either beach or river 
rocks that had been rounded off through wave action. The colour and appearance 
of the stone excluded the local granite from Arthur’s Seat. 
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Figure 33. Looking from stem towards amidships (Peter Taylor) 
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Figure 34. Position of wreck: annotated Peter Taylor (SLV) 
 
The discovery of the bluestone within the wreck suggests the ballast formed a 
permanent feature of the vessel. Its purpose would have been to provide stiffening 
when sailing without cargo. This igneous material was quarried extensively at 
Stony Creek Williamstown, and sold to ship owners for ballasting sailing craft.15 
The finding of ballast on the site has, by some degrees, increased our knowledge 
of the craft. It had been suggested that small sail traders did not require ballast 
when between cargoes or sailing empty.16 The ballast now suggested that there 
were exceptions, and that some of the small traders did require stiffening. This 
also expands our concept of the Port Phillip Mosquito fleet, of which the small 
traders were part of.  
 
                                                     
15
 Robert Leek, Ballast sites, Operations and Craft of Port Phillip, p. 4.  
16
 Kerr, The Tasmanian Trading Ketch, p. 8. 
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The wreck signature produced by the ballast can be extrapolated as an autograph 
device that could be applied to further airborne desktop searches. This further 
suggests that a Mosquito fleet wreck may produce a larger and more distinctive 
signature than first thought. During the mid-1870s ballast sold at between 4.80 
and 5 shillings per ton, and was an expensive commodity that would not have 
been dumped after each trading voyage.17 As such, the bluestone would have 
most likely been a permanent feature and not a regular expenditure.  
 
To gain a comparison of the cost involved in purchasing ballast, a stonemason of 
that period would have earned ten to eleven shillings per day.18 
 
Figure 35. Ballast (Peter Taylor) 
 
The wreck’s keelson was directed along a bearing of 328 degrees true; this 
indicated the wind was blowing from the north-western quarter when the vessel 
                                                     
17
 Williamstown Police Court, Disputed Ballast Accounts, case between the captain of the ship 
Aldborough and a supplier of ballast, to effect of the ballast being underweight, Williamstown 
Chronicle, August 26, 1876, p. 3.  
18
 Labor [sic] Market, Ar, Illustrated Australian News, August 7, 1876, p. 119.  
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was wrecked. Over the winter months westerly winds are the most dominant in 
Victoria, including those from the northwest. And, as a reinforcement of the 
veracity of the winter weather patterns the vessel was wrecked in late August 
1876. It most likely dragged ashore whilst its anchors were down, leaving the bow 
pointing towards the northwest.  
 
 
Fastenings 
Fastening together a complex array of timber that constituted a vessel was carried 
out by shipwrights using a variety of hardware that included treenails (wooden 
dowels), metal spikes, nails and bolts (see figure 36 on following page). Within 
these classes of fastenings were subsets that were used for different tasks, within 
the ship structure; the names of those subsets included drift and through bolts. If it 
can be imagined that a vessel may have contained hundreds, or thousands of 
metres of timber; it correspondingly required many kilograms, if not tons of 
fastenings. The quantity consumed in the building of a vessel, including the 
rigging, averaged out at 30.8 kilograms of metal, per ton. Also consumed was four 
kilograms of copper, per registered ton, for a vessel of 1,500 tons.19  
 
Bolts and spikes were made from either ferrous or non-ferrous materials including 
‘copper, bronze or metal’.20 The tightness of the fastening in relation to the pre-
drilled hole, it slotted into, was important, and in general the bolt was 1.6 
millimetres larger than the hole it was driven into.21  The friction between the bolt 
and the timber provided the required grip to hold the structural elements in place, 
and in some cases the bolt would break before the timber components would 
separate.  
 
Drift bolts did not penetrate the full depth of the timber. Through bolts, as the 
name suggests went right though the members such as keelson, frame and keel. 
                                                     
19
 William Crothers, American Built Packets And Freighters of the 1850s: An Illustrated Study Of 
Their Characteristics And Construction (McFarland & Company, Inc., Jefferson, North Carolina, 
USA, 2013), p. 62. 
20
 William Crothers, The American Built Clipper Ship 1850–1856 (International Marine, Camden, 
Maine, USA, 1997), p. 60. 
21
  H. Cole Estep, How Wooden Ships Are Built (The Penton Publishing Company, Cleveland, 
Ohio, USA, 1918), p.13. 
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The ends of these bolts were clinched with a matching washer, riveted or flared 
(see figure 32 at bottom of page).  
 
Dr. Michael McCarthy recognised the importance of understanding fastenings, 
and the context they are found within a wreck. McCarthy was one of the early 
Australian maritime archaeologists who began to identify and describe those 
objects, by consulting a number of historical sources.22 
 
 
Diagnostic evidence discovered 
Located near the northwest tip of the site was a singular copper alloy bolt (see 
figure 37 on following page). The bolt protruded twelve centimetres above the 
sand, indicating timber structure beneath the fastening. The bolt had a diameter of 
12/16th of an inch, or 1.9 centimetres. The 1875 Lloyd’s rules and regulations 
stated that a 12/16th bolt was used on a vessel of 50 tons for ‘keelson bolts (one 
through the keel at each floor), throats of transoms, throats of breasthooks, and 
throats of hanging knees or lower deck beams’.23  
 
 
Figure 36. Illustration of bolts and spikes (Peter Taylor after Crothers 2013) 
                                                     
22
 Michael McCarthy, The Bulletin of the Australian Institute for Maritime Archaeolgoy, (Vol. 7, No. 
1, 1983), pages 1–24. 
23
 Lloyd’s Register of British and Foreign Shipping: Rules and Regulations 1875, Sizes of Bolts, 
Pintles or Rudder, and Treenails, (Lloyd’s, Cornhill, London 1875), Table D. 
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It was observed that the wreck did not reside on an even keel but was on an 
angle. If plumb was considered to be zero degrees the bolt inclined at an angle of 
approximately 21 degrees, away from zero to port (if the bow is at the northwest 
end). The steepness of the angle suggests that this was not a typical flat 
bottomed vessel that became popular in Tasmania and Victoria during the middle 
nineteenth and early twentieth-centuries. Their flat floors allowed them to rest on 
their keels at low tide and load directly off the beach. This was well demonstrated 
in an image of the 24 ton ketch Vision loading cargo at Phillip Island, in 1915. The 
vessel was lying hard aground with a small degree of list to port (see figure 38 on 
page 129).  
 
 
Figure 37. Copper alloy bolt (Peter Taylor) 
 
The master shipwright, who conceptualised and built the subject vessel, may 
therefore have based the vessel’s design on the English cutters, ketches and 
schooners that carried a rise in their floors. Suggestive of this elevated deadrise 
was an exercise carried out on a sectional elevation plan of an early (1835) 
Tasmanian built cutter, Royal William. The vessel had similar lines to a plan 
appearing in Thearle’s Naval Architecture (see figure 39 on page 130).  
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A piece of tracing paper was laid over the top of the plan and a plumb line ruled 
onto the paper, this passed vertically through the keel. Next a diagonal line was 
taken from the keel just touching the edge of the hull, whereby an angle of 18 
degrees from plumb was determined, with a protractor. The exercise suggested 
that both the subject vessel and the Royal William had similar hull profiles, with 
rounded floors. This also encouraged the date of the vessel to be pushed back, 
before the 1860s; this early date was a time before the barge type hull became 
popular in southern Australia. 
 
At the opposite end of the scale, and in contradiction to the hull profile of the 
Royal William, was a front elevation view through the midships of the 33 ton ketch 
Annie Watt. The line drawing displayed a vessel with flat floors, and little if any 
deadrise, whereby the vessel would have rested with a small degree of list on the 
seabed, at low tide. The disadvantage of the shallow drafted, flat floored vessel 
was its lack of sideways grip in the water, when under sail. In order to travel from 
point A to point B, and make use of whatever wind was available, a vessel sailed 
the shortest distance possible, or conducted a series of tacks. When the wind was 
abeam and to overcome this lack of grip a centre-board, or lee-board was 
required: in essence the hull was extended downwards to increase the resistance 
to sideways movement.  
 
Figure 38. Vision loading cargo at Phillip Island (Jon Jansson) 
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Contained within a water-tight centre-case was a centre-board; in general, 
mounted alongside a vessel's keelson, whereby it pierced the hull. A lee-board 
was mounted on a pivot point, on a vessel's deck, and hung over the side, in a 
vertical position. A vessel fitted with either could raise or lower it when required. 
The remains of such structures on a wreck would be a key indicator of a shallow 
drafted trading vessel. There was no indication, in the way, of timber structure 
visible, on the wreck, or were there disarticulated parts of these devices. That 
suggests the vessel was not fitted with a centre-board, centre-case or a lee-board.  
 
Figure 39. Rise in floors similar to Royal William (Thearle) 
 
Wrecks can point the way to their identity through their framework of timbers and 
fastenings used in their construction. Of particular use for wooden vessels of 50 to 
2,000 tons are the Lloyd’s registers concerning tables of scantling and fastening 
specifications. The various tables can help identify the tonnage of a vessel, and 
can be utilised as a tool for this purpose, when clues are collected off a wreck. 
131 
 
Commencing with the bolt as the first significant indicator, it was found that the 
same size bolt, described in the table, corresponded with that for a vessel of 50 
tons. This was a larger tonnage than all potential identities.24 A possible reason 
for this was the smaller, original bolts were replaced during the major rebuild of 
either vessel. As the Lloyd's table only commenced at 50 tons, there appears to 
be no other sources, for fastening specifications, concerning vessels of less than 
50 tons. Therefore, the sizes of the fastenings appear, at first, to not have borne a 
relationship to the Admiral 18 tons, Cicada 35 tons and Cygnet 29 tons. 
 
Further evidence required 
With this apparent contradiction, the inference immediately drawn was the wreck 
could not be the Admiral, Cicada or Cygnet, as all were of less than 50 tons. 
Therefore other evidence in the form of scantling dimensions for vessels of less 
than 50 tons was required, for diagnostic purposes. Over the years colonial built 
vessels have generated some degree of interest amongst Australian researchers. 
Rick Bullers completed his Masters of Maritime Archaeology at Flinders University 
in 2005. His thesis examined colonial built vessels of South Australia and 
Tasmania. Bullers’ research revealed tables used by shipwrights to determine 
scantling sizes, for the smaller class of vessel. That was: sizes for the various 
components including keels and keelsons of vessels could be determined based 
on well-used formulae. As the wreck lay mostly buried a small excavation was 
required, to gain the missing data. 
 
All shipwrecks that fall within a certain criteria in Victoria are protected under the 
Historic Shipwrecks Act of 1981. Therefore, in order to carry out a small 
excavation a permit to disturb the site was required, from Heritage Victoria. 
Having obtained the required permit a small amount of hand-fanning was carried 
out around the bolt, with the objective of exposing the keelson or other diagnostic 
timber work.  
 
As the hole deepened, and extended outwards a piece of slate became exposed. 
It was lying in a vertical position orientated along the axis of the wreck, resting 
                                                     
24
 Lloyd’s Register of British and Foreign Shipping: Rules and Regulations 1875, Table D. 
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against the bolt. The stone had a thickness of 4.8 centimetres but its length and 
width could not be determined as it extended into the sand (see figure 41 on 
following page). It was at this point the excavation reached an equilibrium 
whereby any further fanning did not increase the depth of the hole.  
 
The purpose of the piece of slate was a conundrum. It could be seen by the 
exposed chisel marks that the piece had been worked by an artisan. But what was 
it used for? It had a rebate cut into its top face forming a semicircular arris line at 
the intersection of a chamfer and the surface of the slate. This chamfer led to a 
flat half-circle sinking with an overall diameter of 25 centimetres, from arris to 
arris. The termination edge of the slate was not broken but had been worked 
square to the surface; the rebate had a depth of 2.6 centimetres. It could be 
imagined that a mirror piece would have been on the other side. Was it part of the 
vessel? Was it part of the ballast? Or was it part of the vessel’s cargo? No 
conclusions could be drawn given the small amount of material exposed. On the 
northern side of the stempost section were four pieces of slate, in a broken 
condition. The stempost partially covered two pieces of stone, this indicated the 
slate was in place before the timber (see figure 40 below).  
 
Figure 40. Slate and possible stempost (Peter Taylor) 
133 
 
Keelson uncovered 
 
Further hand-fanning revealed a second copper alloy bolt with a diameter of 1.8 
centimetres, which was, one millimetre less than the original bolt. This was 
located a short distance in towards the shore from the first bolt. The centre to 
centre measurement between the bolts was 46 centimetres. Further fanning 
exposed more ballast and the top of the vessel’s keelson. This was an important 
structural element that held the frames in place on top of the vessel’s keel. 
Although it could be wider than the keel; in the Lloyd's table, the keelson was the 
same width. This new piece of evidence was an important discovery as it provided 
vital diagnostic clues as to the size of the vessel.  
 
The keelson timber was badly affected by teredo worm with at least five 
centimetres, of timber, having been eaten away from the top of this substantial 
member. This was evidenced by a two centimetre wide and five centimetre high 
unaffected section of timber surrounding the second of the two copper alloy bolts. 
This small section of timber remained un-degraded, as when salt water reacts with 
copper it oxidises to repel marine organisms. The preservation of this small timber 
element occurred as the result of this process when the copper oxide leached into 
the surrounding timber, providing a barrier to teredo.  
 
Figure 41. Bolt and slate (Peter Taylor) 
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As previously stated, the excavation was able to proceed to the top of the 
keelson, where the siding measurement was taken. The worm damage became 
apparent as the first seven centimetres displayed the appearance of Swiss 
cheese, before more solid timber was reached, for sampling. The keelson siding 
measurement was determined to be fifteen centimetres. However, loose sand, 
within the excavation, made it impossible to obtain the moulded measurement. 
After completing this task, a timber sample was retrieved from the keelson for 
identification purposes.  
 
Many artisan trades developed their own unique working language in order to help 
protect their craft and to dispatch clumsy and possibly confusing terms. Words 
such as width, depth, top or side that described the surfaces of the various timber 
elements of a wooden vessel were replaced by shipwrights with two simple nouns. 
Elements such as the keel, keelson, frames, stem and stern posts (see figures 42 
and 43 on following page) had their two main surfaces described as either 
moulded, or sided.  
 
At first this may appear to be a somewhat counterintuitive way to describe those 
planes as the sided face may not have been on the side of the scantling. To 
understand this concept at a basic level is straight forward enough. The moulded 
side was the one where a template or mould would have been applied to shape 
the piece of timber, to fit within the ship’s structure.25 Therefore, the sided 
measurement of a keelson (see figure 41 on page 121) was, in fact, the width of 
the timber. The moulded measurement of the keelson timber, was its height.  
 
                                                     
25
 J. Richard Steffy, Illustrated Glossary of Ship and Boat Terms, 
http://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199336005.001.0001/oxfordhb-
9780199336005-e-48, (accessed April 15, 2017), p. 31. 
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Figure 42.  Fore part of wood vessel (Paasch) 
 
 
Figure 43. Aft part of wood vessel (Paasch) 
 
Bullers’ research suggested the moulded depth of the keel equalled 1/48 or 1/60 
divided into the length of the keel (on smaller vessels). It should be noted that 
when the calculations were carried out to determine the siding (width) of the 
wreck's keelson, it was the 1/60th divisor that was the best fit. The siding 
measurement for a keel was derived from this measurement. It equalled five of 
seven parts of the keel moulding. The keelson’s width or siding was equal to that 
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of the keel (see figure 44 below). The height (moulding) of the keelson could be 
calculated by multiplying one half, to two third parts by the keel moulding.26 
 
To determine whether the wreck's sided measurement matched that, estimated, 
for the Cygnet, required a number of calculations to be carried out. The result was 
a robust association.27 The correlation of the prescribed siding measurement and 
the actual siding measurement strongly suggests the keelson was that of the 
Cygnet’s.  
 
 
Figure 44. Hull section: not to scale (Peter Taylor) 
 
                                                     
26
 Rick Bullers, Quality Assured: Shipbuilding in Colonial South Australia and Tasmania, Bullers 
citing Marquardt 2003, p. 10. 
27
 The vessel had a registered length of 43 feet, which was the measurement between the outside 
of the sternpost and the outside of the stempost. If this was the overall measurement the keel 
would have been at least one foot shorter, allowing for the overhang of the stem. Firstly the length 
of the keel was required to be converted to inches: 42’ x 12” = 504”. Secondly one sixtieth of this 
length was required to determine the moulded depth of the keel: 504” ÷ 60 = 8.4”. Thirdly one 
seventh of this number was required: 8.4” ÷ 7 = 1.2. Lastly, this number had to be multiplied by five 
to obtain the keel siding: 1.2 x 5 = 6”. It can be observed by the exercise that the hypothesised 
width of the Cygnet’s keelson equalled 6 inches, or approximately 15 centimetres. 
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Keelson timber species identified 
 
The timber sample was sent off to wood identification consultant Jugo Ilic, to 
determine its genus and species. Surprisingly, the sample’s genus was identified 
as true oak, while the species was identified as white oak, a non-indigenous 
timber.  
During the nineteenth century, in a period of rapid growth and expansion, white 
oak (quercus alba) became popular as a timber used for shipbuilding in North 
America. It forested great tracts of land within the latitude of 28 degrees above the 
equator, while extending northwards to the latitude 46 degrees, and from 
Maryland reaching westward to the state of Illinois. The timber was moderately 
hard, dense, strong and reasonably durable. Shipbuilders favoured the timber as 
it could be steam-bent into just about any shape, without breaking or splitting. In 
the early 1860s, the famous clipper ship builder, of North America, Donald McKay 
introduced white oak into the United Kingdom as a substitute for British oak. In all, 
white oak was a useful species that could be shaped into any of the elements 
required for shipbuilding, including 'keelsons and beams'. It was also a timber 
used in the ship repair business.28 
The identification of the keelson sample as being a North American timber would 
at first seem to be at odds with a vessel built in NSW, and therefore dismiss the 
Cygnet hypothesis. A boat constructed of wood was like a timber house in that it 
required constant maintenance. Old and rotten timber would be taken out and 
replaced with a suitable substitute, not necessarily the same species. The 
replacement should have been a timber that could at least match or exceed the 
qualities of that which was removed. That this type of overhaul had taken place 
had been borne out in the historical record. Over the life period of the Cygnet 
various work programs had been carried out.29 The last major rebuild for the 
vessel was undertaken at a time prior to early March 1870, when it was offered up 
for sale. This appeared to have been a significant undertaking as a great deal of 
original timber was replaced including: ‘new ceiling, part new timbers, new benns 
                                                     
28
 Thomas Laslett, Timber and Timber Trees: Native and Foreign, (MacMillan and Company, 
London and New York, 1894), second edition, pp. 167–168. 
29
 Advertisement, Tenders Wanted, for sheathing the Cygnet’s deck, and other repair work, Ar, 
December 30, 1858, p. 1. 
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[sic] (beams), streak [sic] (strakes) fore and aft, and other necessary work’.30 It 
could be easily conceived that with such a major refit the keelson or part thereof 
was replaced with white oak.  
 
It was not particularly unusual for North American timber to be imported into 
Melbourne for the use of ‘shipwrights’, ‘coach builders’ and the construction 
industry. This was ably demonstrated by classified advertisements that appeared 
in the Argus of the mid-1850s. It was during this period of time that various genus 
of foreign timber arrived on a regular basis.31 The import pattern continued after 
the gold rushes with timberyards and saw-mills offering white oak to customers.32  
 
Shortly after the start of the Victorian gold rushes Melbourne developed a worthy 
shipbuilding and ship repair industry, with a range of slipways and floating docks 
to service clients’ needs. Shipwrights who worked at these yards were skilled 
artisans who could rebuild or repair most situations placed before them, and 
although it may appear to have been a major undertaking to replace the keelson 
of a vessel, it was not unheard of. One example of that occurrence was the partial 
rebuilding of the brig Emma Prescott after grounding near Cape Patterson in late 
August 1865. In September the vessel received a new keel and keelson; 
thereafter it was re-caulked and refastened [new bolts].33 Other vessels repaired 
in Victoria included the 93 ton schooner Mimmie Dike and the 104 ton brig Scotia, 
both vessels receiving new keelsons, in October 1862.34 
 
As to confirm the foreign and mixed nature of the timber used in the refit was the 
finding of a highly degraded piece of timber, possibly a ceiling strake. The 
selection of timbers used for the refit also suggested the renovation was not 
driven by quality but by cost. This hypothesis was partially driven by evidence 
                                                     
30
 Advertisement, Friday March 4, At Noon, The Schooner Cygnet, upcoming auction for the 
Cygnet, after it had received extensive repairs, Ar, March 3, 1870, p. 2. 
31
 Advertisement, For Sale, To Shipwrights, 10,000 feet of white oak, in thicknesses of between 2 
and 9 inches, Ar, May 18, 1855, p. 3. 
32
 Advertisement, Oak Planks, 20,000 feet of white oak planks were being offered for sale at the 
Collingwood Sawmills, Ar, October 14, 1867, p. 8. Advertisement, Ex James S. Stone, to be 
auctioned on January 5, 1,950 feet of white oak, consisting of 28 pieces, Ar, January 1, 1869, p. 2. 
33
 Shipping Intelligence, paragraph regarding the recent repairs to the Emma Prescott, carried out 
at Oswald’s and Inglis’s floating dock, Ar, September 28, 1865, p. 4. 
34
 Shipping Intelligence, Ar, October 23, 1862, p. 4. 
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gathered from an unidentified wreck, located in 2.4 metres of water off Port 
Melbourne. The author found the site in the early 1980s whilst surveying the 
surrounding seabed for a convict jetty, once located in the vicinity. The wreck was 
a vessel of less than 50 tons, as identified through a Lloyd’s table by the vessel’s 
seven-inch [17.8 centimetres] sided keel. The disarticulated sections of keel, 
frames and rudder were found when the site became temporarily exposed (see 
figure 45 below).  
 
Timber samples were taken from those structural elements and were identified by 
Jugo Ilic. The rudder was constructed of ponderosa pine whilst the other elements 
were all east coast Australian timbers.35 The mixing of local and foreign timbers 
builds support for the hypothesis that indigenous and non-indigenous woods were 
used on Mosquito fleet vessels, for repairs and rebuilds, while also inferring that 
cost was a driving factor too. 
 
 
Figure 45.  Unidentified wreck Port Melbourne (Peter Taylor) 
 
The second sample taken was recovered next to the first copper bolt, underneath 
the stempost section. The timber was sent off for analysis by Jugo Ilic and 
identified as baltic pine (picea excelsa), also known as Norway spruce. This 
                                                     
35
 Peter Taylor, et al., Unnamed Site: Port Melbourne, report of small wreck found at Port 
Melbourne in 1983 by author (Maritime Archaeology Association of Victoria, 1989), p. 7. 
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species of timber grew in large tracts of forest particularly on mountain sides 
throughout Norway, Europe and North America. It could be used to fit out interior 
cabins or made into shelves and tables aboard ships.36 It was imported into 
Australia and used extensively for a variety of purposes during the nineteenth-
century, with ‘immense logs’ being stored on vacant land near the Australian 
wharf in Melbourne.37 
 
The evidence gained, from the site, presented a significant case for the wreck 
being that of the Cygnet.38 There were a number of diagnostic clues that suggest 
this hypothesis. Firstly there were no recorded wrecks concerning vessels of 
North American origins lost in the area. The other vessels wrecked in the general 
area were the Cicada, lost in 1922, and the 18 ton cutter Admiral, lost in 1867. 
However, the wreck’s identity can only be determined by a more detailed 
examination and excavation of the hull.  
 
In the first instance the Cicada would be excluded inasmuch as the vessel was 
some 7.1 metres longer than the Cygnet.  
 
The sided dimensions of the wreck’s keelson align with those of the Cygnet. 
Whereas the Admiral, with the dimension of 35.5’ x 12.0’ x 5.9’, [10.2 x 3.6 x 1.8] 
would have had a keelson sided at 4.9 inches [12.4 centimetres]. The extra length 
of the Cicada suggests its keelson would have had a siding measurement of nine 
inches [22.9 centimetres]. This was three inches [7.6 centimetres] more than the 
wreck's. Furthermore, other evidence was presented in Bullers' report that 
supports the obvious discrepancy, in keelson sizes, between the Cicada and 
                                                     
36
 Laslett, Timber and Timber Trees: Native and Foreign, second edition, pp. 338-339.  
37
 The Melbourne Wharves, article regarding the Yarra River waterfront, Ar, August 2, 1870, p. 6. 
38
 Cygnet: ‘wood, two-masted schooner, 29 tons, 43.0’ x 13.8’ x 6.8’, built 1846 by John William 
Russell Sydney NSW, O.N: 31794. One deck, square stern, Owners: 1846 John William Russell 
registered Sydney NSW, November 1850 Robert Howarth registered Sydney, 1853 P. Johnston, 
Andrew Bennett registered Melbourne, October 1856 Henry Dyer, April 1866 Victoria Lime and 
Cement Co. Ltd, March 1867 J.G. Luderwick, March 1870 William Mahe, January 1873 James 
Anderson, (1873 David Elder, [TRANZS, 1874, p. 19]) October 1874 W. Richardson, May 1876 
W.H. Blakely’. [Parsons, Ships of Australia and New Zealand Before 1850: Part One A–J, p. 
45].The vessel was wrecked at Dromana in late August 1876 and offered for sale ‘on the Dromana 
beach’ [Ar, September 9, 1876, p. 1]. The Cygnet was advertised as being able to carry ’60 tons 
deadweight’ on a draft of seven feet and was ‘built of the best colonial timber at Sydney’ [Ar, 
November 15, 1853, p. 2]. 
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Cygnet. Cicada’s dimensions: built Tasmania 1877, 67.3’ x 18.0’ x 5.2’, [20.5 x 5.5 
x 1.6].39  
 
Table 25 Keelsons— sided measurements 
 
Name Rig Yr. blt. Where Dimensions Keelson sided 
Alert ket 1872 Tas 65.6’ x 17.9’ x 6.6’ 
[20.0 x 5.5 x 2.0] 
34 centimetres 
Annie Watt ket 1870 Tas 63.7’ x 18.0’ x 5.6’ 
[19.4 x 5.5 x 1.7] 
38 centimetres 
Victoria ket 1888 Tas 63.3’ x 18.3’ x 6.0’ 
[19.3 x 5.6 x 1.8] 
47 centimetres 
 
 
Finally, there were two significant indicators that lead to the conclusion the wreck 
site is not the Cicada. A contemporary photograph (see figure 46ta on following 
page) showed the vessel at the water – beach interface, but importantly the 
Cicada was in a position almost upright, and parallel to the beach. That being so, 
and understanding the direction the vessel was facing as a constant, the present 
day position of the vessel and it's exact relationship with the current interface zone 
is not understood. Because of induced changes, be they weather, tidal or 
manmade, the interface can move and, as such, it was possible for the wreck to 
now be some distance off shore, or conversely, buried beneath the beach. 
However, the most obvious difference resides with the opposing angles of the 
subject wreck and the Cicada; this particular piece of data strongly infers the site 
is not the Cicada. 
 
There was the wrecking of a fourth vessel, the 33 ton cutter Flinders: 43.8’ x 15.8’ 
x 7.1’, [13.3 x 4.8 x 2.2].40 This was reported to have been ‘lost at Arthur’s Seat, 
Port Phillip, about 1860’. The vessel was constructed on similar dimensions to the 
Cygnet but was clinker built. There appears to be a discrepancy in the historical 
record as to whether the vessel was a total wreck. The Flinders was an anomaly 
                                                     
39
 TRANZS 1921–1922, p. 33. 
40
 Leonie Foster, Port Phillip Shipwrecks: Stage 3: An Historical Survey, (Victorian Archaeological 
Survey, 1989), p. 69. 
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as it was reported as being registered at the Port of Melbourne in 1864. The 
Flinders was mentioned in the Argus of late August 1864 as being one of 390 
vessels registered in Melbourne. The list of vessels was supplied by Mr. S. De 
Beers, a shipbroker.41 That the cutter Flinders appeared in the register was highly 
suggestive of the vessel not being a total wreck, but that it was refloated after its 
stranding, ca. 1860. 
 
 
Figure 46. Cicada ashore (Dromana & District Historical Society) 
 
Future work on site 
 
Due to budget and time restrictions imposed on the project there was carried out 
on site some core maritime archaeology, at a fundamental level, to the effect that 
limited information was gained from the wreck by the hand-fanning process. 
Carrying out maritime archaeology at this level can be achieved on relatively small 
                                                     
41
 Shipping Intelligence, Our Mercantile Marine, Ar, August 8, 1864, p. 4. 
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physical and monitory budgets; but to take it to the next level those costs increase 
exponentially. As such, to gain more information from the site would require a 
substantial physical and financial undertaking to remove the surrounding sand 
from the main structural components of the site. This would require a team of 
trained divers, suction dredge, boats and other specialised equipment.  
 
The rationale for further work is a valid one, as in order to fully understand the site 
requires an excavation so as frame sizes and other scantling details could be 
obtained. Work would include timber samples and establishing an overall length of 
the site. At the present stage the buried components are protected by a layer of 
sand that excludes oxygen, creating a protective anaerobic environment.  
 
 
Summary 
 
Overall, the use of Google Earth for finding shipwrecks in shallow water proved to 
be highly effective and could be applied to further wreck searches within Victoria. 
Without the application of this technology it was highly unlikely that the Safety 
Beach site would have been found, within the limited timeframe for this project. 
The mitigating factor for this was the large area that would have to have scanned 
with side-scan sonar. Also an inhibiting element to searching with side-scan was 
the discrete nature of the site, with its low profile. 
 
After a general introduction to the history of the lime economy, at the start of the 
thesis, a detailed chapter follows on the subject. 
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CONCLUSION 
 
This thesis constitutes the first comprehensive historical or maritime 
archaeological reading of Port Phillip lime traders, as an entity. This was due to an 
unintentional oversight by academic researchers, historians, heritage practitioners 
and writers of maritime history.  It was a fact that the knowledge surrounding their 
operations, trading patterns, and the biographies of participating vessels had not 
been effectively integrated into a cohesive unit. The result has been a more 
comprehensive and detailed historical understanding of the Port Philip lime trade. 
Finally, the full significance of the Port Philip Lime trade has emerged, nearly a 
century after the final ketch sailed on Port Philip.  
It was the cutters, ketches and schooners, as a whole, that were the main 
elements of the engine that helped to drive the Port Phillip lime economy. Their 
importance cannot be underestimated, and of course, they did not operate 
autonomously. It was through the efforts of the masters and crew who navigated 
these craft that the valuable cargo was able to be transported to the market place.  
The study pursued new lines of research that has led to a better understanding of 
the small vessels involved in the shell trade within Port Phillip. There had 
previously been a poor understanding of the type of vessels that participated, and 
where they carried out their operations.  
The research led to the finding of a new shipwreck off Safety Beach. Preliminary 
analysis of the site suggests that it may be the remains of the ex-lime trader 
Cygnet. The search was undertaken with the aid of a desktop computer using 
Google Earth. The wreck, as an object, is of importance as a cultural artefact that 
can inform us of the past, and can pose as well as answer questions regarding 
the trading craft that once operated within Port Phillip.  
That lime was an important and valuable product has already been established; 
however, without means to move that product to the market place, it had very little 
value. The small cutters, ketches, schooners and the occasional brigantine or 
steamer, which ranged between six to 142 tons, were the semi-trailers of their 
day. The records indicate that during the first period the cutter was the main 
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mover of product. Vessels as small as the six ton Louisa Marian and the  ten ton 
cutter Childe Harold operated as regular traders between Geelong, Melbourne 
and the Heads, transporting lime and other produce. The second period saw the 
emergence of the lime cartels, thereafter changing the dynamics and approach to 
quarrying and moving the product to market. With this, the average size of the 
vessels increased, and rig preference changed to either the schooner or ketch rig.  
Although lime was imported into Victoria from both New South Wales and 
Tasmania, it was not arriving on a daily basis, as was the local product. The 
Heads and Limeburners Point lime was described as ‘fresh’ and delivered to 
Melbourne daily, by 1860.1 The freshness of the lime appeared to have been a 
chief consideration for the builders who made use of the product, being prominent 
in the advertising. That the vessels provided an essential service and aided in the 
physical development of Melbourne is indisputable, and supported by the 
evidence. 
From this study there is now a gazetteer of at least 110 vessels that participated in 
one way or the other within the Port Phillip lime trade. In all likelihood this is not a 
complete list, as there does not appear to have been a valid method of recording 
arrivals at Lime wharf before late 1856. This thesis has also postulated that 
vessels with mixed cargoes may have been discharged at one of the other 
wharves along the Yarra or Maribyrnong Rivers. Therefore they were not recorded 
as an arrival at Lime wharf.  
This is not the conclusion to the history of the Port Philip lime trade. Further 
scrutiny of the data and field based diving research will provide new 
understandings of the era. Other avenues can, and should be explored in order to 
expand knowledge about the Port Phillip lime economy. Further research that 
could be undertaken to extend the conversation includes documenting piers and 
jetties associated with the former Port Phillip lime trade.  Additional research could 
include a close examination of the arrivals for small craft in the Yarra River. This 
could help to trace movements of lime vessels across the waters of Port Phillip. 
                                                     
1
 Ar, September 18, 1860, p. 7. 
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This would segue with Marten Syme’s three-volume set of arrivals and departures 
at Victorian ports, which concluded at the end of 1860.2  
Lastly, this work has been one worth pursuing inasmuch there is now a better 
understanding of the trading patterns and vessels that were an essential part of 
the Port Phillip lime economy. They were integral to the development of the built 
environment of Victoria, particularly Geelong and Melbourne. It is now understood 
why the vessels and the industry, that spanned almost a century, no longer exist.  
-------- 
 
  
                                                     
2
 Between 1984 and 2006, historian Marten Syme produced his seminal three volume set of 
arrivals and departures for Victorian ports: volume 1, 1984, volume 2, 1987 and volume 3, 2006. 
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APPENDICES 
 
Appendix A List of first period vessels 
Name Ton’s Rig Yr. 
blt. 
State Dimensions w’d/ 
ir’n 
Lime trading period 
Alexander 17 t’s sch 1843 Tas 36.6’ x 11.3’ x 6.4’ 
[11.2 x 3.4 x 1.9] 
w’d Dec.1850 – May 
1852 
Alice 25 t’s ctr 1839 SA 41.3’ x 11.1’ x 6.1’ 
[12.6 x 3.4  x 1.8] 
w’d Dec.1844 – Nov. 
1849 
Ann 14 t’s sch 1836 Tas 34.6’ x 11.9’ x 5.2’ 
[10.5 x 3.6 x 1.6] 
w’d Jun. 1849 – May 
1850 
Barbara 16 t’s sch 1841 Tas 39.3’ x 10.8’ x 5.5’ 
[12.0 x 3.3 x 1.7] 
w’d Dec.1848 – Aug. 
1852 
Bold Struggler 14 t’s ctr 1847 Vic 33.0’ x 11.7’ x 5.6’ 
[10.0 x 3.5 x 1.7] 
w’d Dec.1847 – Feb. 
1857 
Boujah Maiden 16 t’s sch 1839 NSW 34.5’ x 12.1’ x 5.4’ 
[10.5 x 3.7 x 1.6] 
w’d Jun.1842 – Jun. 
1845 
Childe Harold 10t’s ctr — Tas — x — x — w’d ? – Sep.1841 
Delaware 7 t’s sl’p 1844 Vic 25.6 x 9.0’ x 5.0’ 
[7.8 x 2.7 x 1.5] 
w’d 1844 – ? 
Elizabeth 10 t’s ctr — Tas? — x — x — w’d Aug.1850 – 
Aug.1850 
Elizabeth 22 t’s sch 1845 Vic 37.6’ x 12.0’ x 6.9’ 
[11.4 x 3.6 x 2.1] 
w’d 1845 – Mar. 1851 
Emergency 26 t’s sch 1847 NZ 44.7’ x 12.4’ x 6.9’ 
[14.5 x 3.7 x 2.1] 
w’d Apr.1851 – Dec.1853 
Enterprise 55 t’s sch 1830 Tas 50.8’ x 15.2’ x 8.3’ 
[15.5 x 4.6 x 2.5] 
w’d ? – ca Dec.1837 
Ettrick 8 t’s ctr 1842 Vic 30.3’ x 9.2’ x 4.3’ 
[9.2 x 2.8 x 1.3] 
w’d ? – May 1845 
Fly 15 t’s ctr 1843 Tas 35.6’ x 11.5’ x 5.9’ 
[10.8 x 3.5 x 1.7] 
w’d Apr. 1850 – Mar. 
1857 
Gov’nr Arthur 29 t’s sch 1832 Tas 64.6’ x 10.0’ x 6.2’ 
[19.7 x 3.0 x 1.9] 
w’d ? – Jun.1858 
G’v’nr La Trobe 14 t’s ctr 1840 Vic 29.0’ x 10.4’ x 5.4’ 
[8.8 x 3.1 x 1.6] 
w’d Aug.1845 – Apr.1859 
Hind 13 t’s sch 1835 Tas 35.2’ x 9.5’ x 4.2’ 
10.7 x 2.9 x 1.3] 
w’d ? – Aug.1845 
Jane 19 t’s sch 1846 Vic 38.8’ x 11.0’ x 5.0’ 
[11.8 x 3.3 x 1.5] 
w’d Apr.1851 – Oct.1855 
Jemima 18 t’s ctr 1836 Tas 32.9’ x 12.6’ x 6.6’ 
[10.0 x 3.8 x 2.0] 
w’d Aug.1847 – 
Jun.1849 
John 17 t’s ctr 1841 Tas 35.6’ x 13.4’ x 5.8’ 
[10.8 x 4.1 x 1.7] 
w’d Jul.1845 – Sep.1845 
Julia Ann 17 t’s sch 1848 Vic 33.6’ x 11.7’ x 6.5’ 
10.2 x 3.5 x 2.0] 
w’d Jul.1851 – Nov.1854 
Lily 17 t’s sch 1854 Vic 38.1’ x 11.6’ x 5.4’ 
[11.6 x 3.5 x 1.6] 
w’d 1854 – Aug.1855 
Louisa Marian 6 t’s ctr 1841 Vic 27.7’ x 6.0’ x 4.3’ 
[8.4 x 1.8 x 1.3] 
w’d Mar.1845 – 
Feb.1851 
Lucy 15 t’s ctr 1839 Tas 32.4’ x 11.0’ x 5.4’ 
9.9 x 3.3 x 1.6] 
w’d Jan.1843 – Feb.1851 
Maria 29 t’s sch 1851 Vic 42.6’ x 14.8’ x 6.5’ 
[13.0 x 4.5 x 2.0] 
w’d 1851 – Jun.1878 
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Name Ton’s Rig Yr. 
blt. 
State Dimensions w’d/ 
ir’n 
Lime trading period 
Margaret 20 t’s Sl’p — — — x — x — 
 
w’d ? – Oct.1841 
Mary 46 t’s ctr 1836 Tas 43.8’ x 16.0’ x 7.6’ 
[13.3 x 4.1 x 2.3] 
w’d Jul.1851 – Jul.1853 
Mary 20 t’s sl’p 1840 Tas 35.0’ x 12.3’ x 5.9’ 
[10.6 x 3.7 x 1.7] 
w’d Jul.1844 – Feb.1856 
Mary Jane 6 t’s ctr 1840 NSW 26.0’ x 8.2’ x 3.9’ 
[7.9 x 2.5 x 1.1] 
w’d ? – Sep.1842 
Melbourne 28 t’s ctr 1839 NSW 56.0’ x 10.0’ x 5.6’ 
[17.0 x 3.0 x 1.7] 
w’d ? – Nov. 1842 
Mercury 26 t’s sch 1838 NZ 40.0’ x 12.9’ x 7.1’ 
[12.1 x 3.9 x 2.1] 
w’d Jul.1849 – Jan.1850 
Opossum 19 t‘s ctr 1827 Tas 36.2’ x 10.8’ x 6.4’ 
[11.0 x 3.2 x 1.9] 
w’d Dec.1848 – ca 1883 
Rebecca 24 t’s sl’p 1834 Tas 35.3’ x 13.8’ x 8.0’ 
[10.7 x 4.2 x 2.4] 
w’d ? – Feb.1838 
Thomas 15 t’s ctr 1839 Tas 31.3’ 10.5’ x 6.0’ 
[9.5 x 3.2 x 1.8] 
w’d ? – Sep.1842 
Victoria 13 t’s ctr 1837 NSW 27.5’ x 8.7’ x 5.5’ 
[8.4 x 2.6 x 1.6] 
w’d Mar.1841 – ? 
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Appendix B List of second period vessels. 
List of vessels: The list of second period vessels only includes those that 
commenced after the start of the Victorian gold rushes: 1852 to 1921 inclusive; 
i.e. not carried over from the first period. 
Name Ton’s Rig Yr 
blt 
Place Dimensions Wood 
/iron 
Known period of 
lime trading  
Adieu 15 t ket 1877 Tas 38.9’ x 13.8’ x 5.5’ 
[11.8 x 4.2 x 1.7] 
w'd ? – Sep.1882 
Alpha 39 t ctr 1842 SA 45.0’ x 14.6’ x 7.8’ 
[13.7 x 4.4 x 2.3] 
w'd Jun.1859 – Aug. 
1859 
Ariel 35 t ket 1878 NSW 59.3’ x 16.6’ x 5.9’ 
[18.0 x 5.0 x 1.7] 
w'd 1889 – Jan.1901 
Brothers & 
Sister 
25 t sch 1850 Vic 57.6’ x 9.3’ x 5.6’  
[17.5 x 2.8 x 1.7] 
w'd Mar.1852 – 1857 
Caroline 63 t sch 1845 India 65.0’ x 17.7’ x 8.8’ 
[19.8 x 5.4 x 2.7] 
w'd 1874 – Nov. 1886 
Cygnet 29 t sch 1846 NSW 43.0’ x 13.8’ 6.8’ 
[13.1 x 4.2 x 2.0] 
w'd Dec.1856 – 
Mar.1867 
David 25 t ctr 1851 Vic 34.8’ x 13.0’ x 7.0’ 
[10.6 x 3.9 x 2.1] 
w'd Jan.1853 – ? 
Dispatch 103 t bgtn 1844 N Am 68.7 x 19.2’ x 9.8’ 
[20.9 x 5.8 x 2.9] 
w'd Dec.1854 – ?1858 
Éclair 29 t sch 1849 NZ 49.4’ x 14.8’ x 6.9’ 
[15.0 x 4.5 x 2.1] 
w'd Sep.1853 – 
Dec.1856 
Eivion 27 t ket 1886 Vic 65.8’ x 16.2’ x 4.2’ 
[20.0 x 4.9 x 1.3] 
w'd 1903 – Dec.1921 
Ellen & 
Elizabeth 
38 t sch 1841 Tas 44.6’ x 13.8’ x 7.9’ 
[13.5 x 4.2 x 2.4] 
w'd Jan.1856 – 
Oct.1857 
Esther Ann 31 t ket 1854 Vic 62.2’ x 15.0’ x 5.3’ 
[18.9 x 5.5 x 1.6] 
w'd ? – Jul.1859 
Express 136 t ss 1854 UK 123.4’ x 18.0’ x 9.8’ 
[37.6 x 5.5 x 2.9] 
ir’n Feb. 1861– Jun. 
1861 
Favourite 76 t sch 1846 UK 61.0’ x 16.5’ x 10.1’ 
[18.6 x 5.0 x 3.0] 
w'd Mar.1853 – 
Nov.1854 
Fidget 31 t sch 1869 Vic 53.7 x 16.0’ x 5.6’ 
[16.3 x 4.8 x 1.7] 
w'd 1872 – May 1884 
Folly 17 t ket 1860 Vic 43.8’ x 12.5’ x 5.0’ 
[13.3 x 3.8 x 1.5] 
w'd ? – Jan.1862 
Gauntlet 32 t sch 1866 Tas 52.0’ x 16.3’ x 7.6’ 
[15.8 x 4.9 x 2.3] 
w'd Aug.1869 – 
Aug.1883 
Gertrude 35 t ket 1877 Tas 67.3’ x 18.0’ x 5.2 
[20.5 x 5.5 x 1.6] 
w'd 1888 – Aug.?1918 
Glenayr 32 t ket — — — x — x— — ? – Jun. 1859 
Gondola 23 t ket 1859 Vic 59.5’ 11.7’ x 2.8 
[18.1 x 3.5 x 0.9] 
w'd Feb.1901 – 19? 
Harlequin 64 t sch 1828 NSW 52.6’ x 16.6’ x 9.3 
[16.0 x 5.0 x 2.8] 
w’d ? – Jun.1857 
Harmony 57 t sch — — — x — x — — 1859 – Feb.1860 
Helen Moore 48 t ket 1900 NSW 66.2’ x 19.7’ x 6.2’ 
[20.1 x 6.0 x 1.9] 
w’d Jun.1919 – 
Aug.1919 
Henry 31 t ket 1852 NSW 48.0’ x 13.9’ x 6.3’ 
[14.6 x 4.2 x 1.9] 
w’d Dec.1856 – 
Dec.1859 
Huon 42 t sch 1841 Tas 59.4’ x 16.0’ x 5.6’ 
[18.1 x 4.8 x 1.7] 
w’d Oct.1855 – 1859 
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Name Ton’s Rig Yr 
blt 
Place Dimensions Wood 
/iron 
Known period of 
lime trading  
Iolanthe 41 t ket 1886 Tas 60.6’ x 18.4’ x 5.9’ 
[18.4 x 5.6 x 1.7] 
w’d Apr.1915 – 192? 
Isabella 30 t ctr 1851  Tas 44.6’ x 13.2’ x 6.8’ 
[13.6 x 4.0 x 2.0] 
w’d Aug.1859 – 186? 
Italia 32 t ctr 1837 NSW 40.5’ x 14.4’ x 7.5’ 
[12.3 x 4.4 x 2.3] 
w’d 1866 – 187? 
James Paxton 70 t sch 1850 UK 63.8’ x 14.0’ x 8.0’ 
[19.4 x 4.2 x 2.4] 
w’d Feb.1854 – 
Aug.1858 
James & 
Amelia 
31 t ket 1844 NSW 43.0’ x13.4’ x 7.5’ 
[13.1 x 4.1 x 3.3] 
w’d Dec.1855 – 185? 
Jane Williams 33 t ctr 1838 NSW 41.5’ x 13.3’ x 6.8’ 
[12.6 x 4.0 x 2.0] 
w’d Dec.1853 – May 
1861 
Jeannie 
Darling 
23 t sch 1864 Vic 50.3’ x 13.6’ x 6.0’ 
[15.3 x 4.1 x 1.8] 
w’d 1883 – 188? 
Joanna 34 t sch 1856 Vic 45.5’ x 14.6’ x 6.7’ 
[13.8 x 4.4 x 2.0] 
w’d Dec.1856 – 
Jul.1857 
John & May  
ex Maria 
48 t ket 1879 Vic 66.5’ x 17.0’ x 6.9’ 
[20.2 x 5.2 x 2.1] 
w’d Mar.1886 – 189? 
John McDou’ll 
Stuart 
35 t sch 1861 SA 57.8’ x 15.3’ x 7.7’ 
[17.6 x 4.6 x 2.3] 
w’d 1874 – Dec.1915 
Julia 36 t sch 1849 NZ 47.0’ x 14.2’ x 7.2’ 
[14.3 x 4.3 x 2.2] 
w’d ? – Jan.1857 
Julia Ann 17 t sch  1848 Vic 33.6’ x 11.7’ x 6.5’ 
[10.2 x 3.5 x 1.9] 
w’d 1848 – 1876? 
Juliet 67 t sch 1848 NSW 56.9’ x 16.9’ x 7.8’ 
[17.3 x 5.1 x 1.5] 
w’d Jul.1855 – Jul.1855 
Lady 
Robilliard 
53 t sch 1845 UK 54.4’ x 15.8’ x 9.1’ 
[16.6 x 4.8 x 2.7] 
w’d Sep.1855 – 
Sep.1855 
Maid of Yarra 142 t ss 1854 UK 101.9’ x 18.1’ x 9.1 
[31.0 x 5.5 x 2.7]’ 
ir’n Jul.1855 – Jul.1855 
Mary Ann 52 t sch 1841 NSW 53.8’ x 16.0’ x 8.2’ 
[16.4 x 4.8 x 2.5] 
w’d Dec.1856 – 
Dec.1859  
Mary & Rose 86 t sch 1837 UK 71.0’ x 18.4’ x 9.9’ 
[21.6 x 5.6 x 3.0] 
w’d Mar. 1858 – 18? 
Midas 26 t sch 1846 NSW 42.9’ x 13.8’ x 7.0’ 
[13.0 x 4.2 x 2.1] 
w’d Mar.1859 – 
Sep.1859 
Mystery 16 t lugr 1847 UK 37.5’ x 11.5’ x 6.3’ 
[11.4 x 3.5 x 1.9] 
w’d Jan.1857 – 
Dec.1859 
Nancy 21 t sch 1847 NZ 42.2’ x 13.0’ x 6.0’ 
[12.8 x 3.9 x 1.8] 
w’d Mar.1854 – 
Feb.1861 
Omeo 25 t sch 1858 Vic 46.9’ x 13.0’ x 7.0’ 
[14.3 x 3.9 x 2.1] 
w’d Mar. 1858 – 18? 
Penguin 18 t ket 1873 Vic 51.0’ x 13.8’ x 4.1’ 
[15.5 x 4.2] x 1.2] 
w'd Mar.1882 – 
Apr.1882 
Petrel 29 t sch 1865 Tas 50.8’ x 15.4’ x 6.4’ 
[15.5 x 4.7 x 1.9] 
w'd 1868 – 1909 
Phoenician 38 t ket 1852 NSW 53.7’ x 15.7’ x 6.0’ 
[16.3 x 4.8 x 1.8] 
w'd Oct.1857 – 1876 
Redwing 43 t sch 1849 Tas 60.6’ x 17.0’ x 6.3’ 
[18.4 x 5.2 x 1.9] 
w'd Jan.1857 – 
Apr.1859 
Result 27 t ket 1864 Vic 46.3’ x 15.6’ x 6.1’ 
[14.1 x 4.7 x 1.8] 
w'd 1876 – 1916 
Rosa & Mary 27 t ket 1864 Vic 53.6’ x 12.3’ x 6.1’ 
[16.3 x 3.7 x 1.8] 
w'd Dec.1882 – 
Dec.1882 
Rosebud 139 t bgtn 1841 UK 71.1’ x 19.3’ x 12.6’ 
[21.6 x 5.9 x 3.8] 
w'd Jan.1854 – 
Jun.1855 
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/iron 
Known period of 
lime trading  
Rosetta 32 t sch 1851 NSW 46.5’ x 13.6’ x 6.0’ 
[14.1 x 4.1 x 1.8] 
w'd Feb.1857 – 1921 
S’rah & 
Esther 
52 t barg 1850 Tas 56.2’ x 14.6’ x 7.0’ 
[17.1 x 4.4 x 2.1] 
w'd Jun.1857 – 
Jun.1857 
Susan Owens 18 t sch 1851 Vic 37.4’ x 10.8’ x 6.3’ 
[11.4 x 3.2 x 1.9] 
w'd May1857 – 
May1857 
Tay 97 t sch 1845  UK — x — x — w'd Aug.1855 – 
Aug.1855 
Thistle 28 t sch 1843  NSW 40.7’ x 13.8’ x 6.5’ 
[12.4 x 4.2 x 1.9] 
w'd Oct.1856 – 
Sep.1864 
Thomas 21 t  ctr 1864 Vic 57.0’ x 15.6’ x 4.4’ 
[17.3 x 4.7 x 1.3] 
w'd Jun.1897 – 
Jun.1897 
Trader 46 t sch 1870 Tas 72.1’ x 17.5’ x 6.9’ 
[21.9 x 5.3 x 2.1] 
w'd 1886 – Nov.1888 
Triumph 45 t sch 1848 Tas 64.6’ x 16.2’ x 5.3’ 
[19.7 x 4.9 x 1.6] 
w'd Jun. 1855 – 
Sep.1856 
Unity 28 t  sch 1867 Vic 44.3’ x 15.5’ x 7.0’ 
[13.5 x 4.7 x 2.1] 
w'd 1870 – Oct.1887 
Van Tromp 32 t sch 1851 Tas 48.5’ x 14.0’ x 6.6’ 
[14.8 x 4.2 x 2.0] 
w'd Jan.1856 – Feb. 
1858 
Victoria 36 t barg 1854 Vic 55.6’ x 13.9’ x 5.4’ 
[16.9 x 4.2 x 1.6] 
w’d 1857 – Jan.1865 
Victoria 40 t sch 1854 S’ap’r 56.3’ x 15.0’ x 6.1’ 
[17.1 x 4.5 x 1.8] 
w’d 1886 – Apr.1890 
Victoria 28 t ket 1886 Vic 51.5’ x 15.8’ x 6.6’ 
[15.7 x 4.8 x 2.0] 
w’d 1886 – 1886 
Violetta 18 t ctr 1864 Tas 42.3’ x 13.8’ x 6.3’ 
[12.9 x 4.2 x 1.9] 
w’d Jan.1866 – 
Feb.1866 
Vision 24 t ket 1880 NSW 54.6’ x 13.8’ x 5.1’ 
[16.6 x 4.2 x 1.5] 
w’d Jan.1900 – 
Feb.1910 
Waitemata 50 t sch 1852 NZ 61.3’ x 18.0’ x 7.4’ 
[18.7 x 4.5 x 2.2] 
w’d Mar.1854 – 
Sep.1856 
Water Witch 22 t sch 1851 Vic 40.2’ x 12.1’ x 6.5’ 
[12.2 x 3.7  x 1.9] 
w’d Jul.1859 – 
Aug.1867 
Wave 65 t sch 1841 NSW 50.6’ x 15.0’ x 8.7’ 
[15.4 x 4.5 x 2.6] 
w’d Apr.1854 – Jul.1858 
William 32 t ctr 1844 Tas 45.2’ x 15.6’ x 6.5’ 
[13.7 x 4.7 x 1.9] 
w’d Nov.1854 – 
Nov.1854 
Wm Thomas 42 t ctr 1854 Vic 48.9’ x 16.8’ x 6.6’ 
[14.9 x 5.1 x 2.0] 
w'd Jun. 1858 – 18? 
Wm Taylor 18 t sch — — — x — x — w'd May1859 – 
May1859  
Zillah 66 t sch 1852 NZ 61.7’ x 17.0’ x 9.8’ 
[18.8 x 5.2 x 2.9] 
w'd Oct.1854 – 
Nov.1855 
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Appendix C Glossary of terms 
 
Aft: towards stern, or back section of vessel. 
Amidships: the middle of a vessel, either by length or width. 
Ballast: weight carried aboard a vessel to help prevent capsizing. 
Beam: maximum width of vessel. 
Bowsprit: a boom overhanging the bow used to set jibs. 
Caulking: sealing gap between strakes with oakum covered with pitch or putty. 
Carvel: edge joined strakes of a vessel, leaving a flat finish. 
Chamfer: a type of mould, usually 45°, but this can vary. 
Chainplate: a plate fixed to the side of a vessel to secure dead-eyes or rigging 
screws for keeping tension on rigging to stay masts.  
Clinker: overlapping strakes, similar to weatherboarding. 
Deadrise: the amount of rise in bottom frames (floors) from a horizontal plane. 
Deadwood: timbers fore and aft on keel to take frames not attached to keel. 
Draft: depth of vessel’s hull in water. 
Fore: towards bow, or forward section of vessel. 
Frame: a rib. 
Freeboard: distance of deck to sea level. 
Gudgeon: metal bracket fixed to sternpost on which rudder hangs. 
Gunwale: upper projecting edge of vessel’s side. 
Hawsehole: hole located towards bow where anchor chain passes through. 
Hold: the storage space for cargo within a vessel. 
Knee: angled timber used to reinforce junctions, hanging knee, lodging knee, etc. 
Pintle: matching bracket to gudgeon  
Reef bands: rows of ropes stitched into sail as a way of shortening sail. 
Stem: the fore most timber of a vessel attached to keel. 
Strake: inner or outer planking running fore and aft. 
Sternpost: aft most vertical timber of vessel attached to keel. 
Topsail: sail either square or gaff rigged above mainsail. 
Thwartship (athwartship): side to side across the deck of a vessel. 
 
